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1. Background 

Ciba Specialty Chemicals Inc. acquired responsibility for the CPS Chemical Company 
Old Bridge Facility in March 1998 as part of their acquisition of Allied Colloids. The site 
has a long and well documented regulatory and operational history and for the purposes 
of this report will continue to be referred to as the CPS site. 

In October 1992, CPS Chemical Company, Inc. (CPS) and the New Jersey Department of 
Environmental Protection (NJDEP) executed an Administrative Consent Order (ACO) 
requiring CPS to perform a remedial investigation (RI) and feasibility study (FS) at the 
CPS facility in Old Bridge, New Jersey, in accordance with and New Jersey Technical 
Requirements for Site Remediation. (NJAC 7:26E, 1997) and the United States 
Environmental Protection Agency's (USEPA) "Guidance for Conducting Remedial 
Investigations and Feasibility Studies Under CERCLA" (USEPA, 1988). The CPS RI 
was completed in three phases (Phase 1(1993), Phase 11(1995) and Phase 111(1996)) and 
approved by the NJDEP. As a result of the RI, contaminated soils and ground water were 
delineated, and an interim ground water recovery system was installed and began 
operation in March 1996. Since their inception, these remediation measures have 
significantly reduced groundwater contaminant concentrations in the production source 
area and in the downgradient groundwater plume. On-going optimization of the 
groundwater recovery system continues and a Feasibility Study was submitted to the 
NJDDEP and USEPA during 2001. Manufacturing activity was terminated at the site on 
December 14,2001. In October 2003, the state requested that EPA take the lead for the 
CPS/Madison site. 

As a result of the transition from NJDEP to USEPA lead, an RI/FS Summary report was 
prepared and issued to the USEPA on November 7,2005. In that report, results of recent 
sampling and investigations were discussed and presented our current understanding of 
the contaminant plume and source area soils. This section of the report is provided here 
(Attachment #1) as a background document, detailing the need for additional data 
gathering and provides the basis for this proposed sampling event. However, it is clear 
that a significant amount of VOC mass is crossing the CPS property line near CPS-1 ( see 
Figure 1). While these are similar compounds as are found in the extraction wells, based 
on concentration magnitude both in extracted groundwater and in the characterized 
source area, it is not clear whether this mass is associated With the characterized source 
area or is associated with an unknown source. Therefore, an additional field investigation 
will be conducted in an effort to fill some exiting data gaps 

2. Purpose 

This field sampling plan is intended to describe a supplemental field investigation for site 
soils and groundwater characterization and to investigate the increase in VOC 
concentrations noted in sentinel well CPS-1. In our meeting held with EPA on November 
17,2005 Ciba described the increase in volatile organic chemical contamination in 
ground water monitoring sentinel well CPS-1. In art attempt to characterize the nature and 



extent of contamination at CPS-1, Ciba proposes a screening assessment that includes the 
installation of six (6) temporary piezometers for water quality and water level 
measurement and the completion of one (1) boring for water quality measurement in the 
general area of CPS-1. Figure # 1 provides a location map of the proposed sampling 
locations. 

While the drilling equipment is mobilized on-site to complete this work, soil samples will 
also be secured at each probe location described above, which will aid in the further 
delineation of the source area soils. Additionally, two borings (identified as TF-2 A & 
TF-2B in Fig. #1) will be completed in the Tank Farm #2 area to investigate an area of 
"stained soil" recently uncovered during demolition activity. 

3. Piezometer Installation and Groundwater Sample Collection 

SGS Drilling will provide an all terrain dual tube GeoProbe rig to accomplish the work. 
At specified intervals (described in Table #1) a groundwater sample will be collected 
utilizing a peristaltic pump. Samples will be collected into 40 ml vials for VOC analysis. 
New pump tubing will be utilized for each sample. As stated above, this is a screening 
level assessment and the data quality objectives are broad in nature. 

At a specified depth of 25 or 30 feet (depending on ground surface elevation), all/2 inch 
piezometer with a five foot screen will be installed and left in place at 6 locations for 
approximately six months. Permits for these temporary piezometers have been secured 
from the NJDEP. One (1) additional borehole will be completed with groundwater 
samples collected at two intervals in the borehole (see Table #1). The borehole will be 
grouted as necessary when the drilling equipment is removed. 

Decontamination procedures and field QA/QC protocols as detailed in the soils sampling 
section below will be utilized. It is anticipated that the analysis will be performed by Ciba 
Remediation Laboratory located at the Toms River Superfund Site (approved by USEPA 
Region II). However, samples may also be sent to Lancaster Laboratories for analysis. 

4. Soil and Groundwater Sampling 

Soil cores will be collected in 5 foot Macrocore tube samplers lined with an acetate liner. 
Five foot length cores will be collected at selected intervals at each location. A discrete 
soil VOC sample will be collected from each specified interval. Hnu or similar PID 
screening will be conducted along the length of each recovered core sample. PID 
readings will be conducted every 6 inches and recorded. A discrete VOC sample will be 
collected at the section of the core which exhibits the highest PED reading. Thus the VOC 
sample will be BIASED high. A single composite sample will be collected from the Tank 
Farm #2 area for semi-volatile and metals analysis. An area of "stained soil" was recently 
uncovered in this area during demolition activity which needs to be characterized. 

Site field conditions and occurrences may require changes to the sampling location 
and/or interval. 



4.1 SAMPLE COLLECTION METHODOLOGY 
• Drive the Macrocore tube sampler into the soil 
• Withdraw the sampler. Screen the end of the sampler with a PED before 

disassembling. Record readings into field notes. 
• Disassemble sampler and split acetate sleeve by cutting it open parallel to 

the 5 foot core. 
• Screen by PID - record reading at each 6 inch length into logbook. 
• Transfer the sample from core into appropriate containers. VOC samples 

will be collected in two (2) ounce jars with a Teflon lined septum cap. 
Samples for SVOC/metals/other analysis will utilize appropriate sized jars 
with Teflon lined caps. 

• All soil samples will be unpreserved but kept in coolers until delivered to 
the laboratory. 

• Install tubing and utilizing peristaltic pump collect ground water sample if 
required (40 ml vial with preservative). Remove tubing. 

• Label each sample in accordance with the Ciba EQuIS 1 identification 
system. 

• Advance geoprobe to selected depth, then advance Macrocore. 
• Repeat above as required. 

4.2 DECONTAMINATION PROCEDURE 

The geoprobe tube samplers and drill rods will be steamed cleaned with high -
pressure water prior to use at the site. 

If disposable sampling equipment is used, this equipment will not need to be 
decontaminated. 

Otherwise, at the start of each new piezometer/borehole, sample equipment 
including tube samplers and drilling equipment will be cleaned following the 
procedure outlined below. Soils generated during the drilling process will be 
left on site. If non-disposable sampling equipment is used, the following 
decontamination procedure will be used for sampling equipment: 
• Remove visual contamination and wipe clean. 
• Wash with detergent and site tap water. 
• Rinse with tap water. 
• Rinse with distilled water. 
• Rinse with isopropyl alcohol. 
• Air dry. 
• Final rinse with distilled water. 
• Air dry. 

1 EQuIS from EarthSoft, Inc. is used by Ciba for its environmental database. 



While collecting samples from different intervals within the same borehole, 
tube sampler and other sampling equipment will also be cleaned. 

• Remove visual contamination and wipe clean. 
• Wash with detergent and site tap water. 
• Rinse with tap water. 
• Rinse with distilled water. 

5.0 Analytical and QA/QC 

All analytical methods utilized for analysis of samples will be from USEPA 'Test 
Methods for Evaluating Solid Waste: Physical/Chemical Methods," April 1998, 
SW-846, revision 5. 

5.1. Soil samples are to be collected in a two ounce pre-cleaned glass jar with a 
Teflon septum cap for VOC samples. The soil sample will be methanol extracted 
in the laboratory utilizing EPA Method 5035A, followed by Method 8260 
analysis (see Table 2 for Target Compound List). Semi-volatile soil samples will 
be collected in 500 ml pre-cleaned glass jars with Teflon lined caps. The samples 
will be extracted by Method 3545 followed by Method 8270 analysis (see Table 3 
for Target Compound List). Metals samples will be collected in pre-cleaned 250 
ml glass jar with a Teflon lined cap and extracted by Method 3050B and analyzed 
by Method 6010B for the standard Target Analyte List (Table 4). Volatile 
"surrogates" and internal standards are listed in Table 5, and semi-volatile 
surrogates and internal standards utilized are listed in Table 6. 

5.2 Ground water samples will be collected directly into 40 ml vials preserved with 
1:1 HCL and analyzed via Method 8260 (see Table 2 for compound) list. 

5.3 Sampling containers, preservation methods and sample holding times will be 
consistent with the laboratory's Quality Assurance Manuel, All samples will be 
placed into coolers and cooled to 4 degrees C with ice and shipped to Lancaster 
Laboratories or Ciba's in-house laboratory. Chain of Custody will be maintained 
for all samples from bottle origin to laboratory. See Ciba Remediation and 
Lancaster Laboratories Quality Assurance Manuals (paper or CD copy provided 
as Attachment #2 and Attachment #3). 

5.4 A duplicate sample (DUP) will be secured for every 20 samples as will an 
additional MS/MSD sample for every 20 samples. 

5.5 If analysis is performed by the Ciba laboratory, five (5) percent of the samples 
will be sent to Lancaster laboratories for confirmatory analysis 



6.0 FIELD QUALITY ASSURANCE SAMPLES 

6.1 Equipment field blanks will be utilized for quality assurance purposes to assess 
the possible effects of inadvertent sampling contamination. An equipment field 
rinse blank consists of containers that are transported to the site empty and filled 
with contaminant-free, reagent grade water that has rinsed the clean sampling 
equipment so as to provide data to evaluate the effectiveness of decontamination 
procedures. During the collection of samples, one field rinse blank will be 
collected at the start of each boring. 

6.2 In addition to equipment field rinse blanks, trip blanks will also be utilized. A trip 
blank consists of containers filled with contaminant-free, reagent grade water that 
accompanies clean bottles shipped to the site. These containers of water remain 
unopened and accompany the samples back to the laboratory. The purpose is to 
provide data that can be used to evaluate whether contamination has been 
introduced from a source other than contamination attributable to the site. 

7.0 ANALYTICAL DATA PACKAGE 

The analytical data deliverable consists of an EDD in an EQuIS four (4) - file format 
provided by the laboratory. Analytical results will be provided to USEPA within 45 
days. A CLP equivalent data package can also be supplied from the laboratory if 
required. Data from five (5) percent of the samples will be validated. Validation will be 
performed by Advanced GeoServices Corporation, located in West Chester, 
Pennsylvania. 

8.0 REPORTING 

The data collected will be analyzed and incorporated into the conceptual model for the 
site. A report will be provided which includes a summary of the data and conclusions 
and recommendations based on data analysis. 

See next page for proposed Sample Analysis Table 
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TABLE 1 Proposed Sample/Analysis 

TP-1 BH-1 TP-2 TP-3 TP-4 TP-5 TP-6 TF-2A TF2B 
depth 
0-5 S1 S1 
5-10 S1+GW S1+GW S3+GW S3+GW S3+GW S1 
10-15 S1+GW S1+GW S1+GW 
15-20 S1+GW S1+GW S1+GW S1+GW 
20-25 S1+GW S1+GW S1+GW 
25-30 S1+GW S1+GW S1+GW S1+GW 

GW=VOC water 
S1=VOC soil 

S3=VOC SVOC Metals (soils) 

Total 22 groundwater VOCs 
22 soil VOCs 
1 soil SVOC 
1 soil metals 



1A 
Volatile Organic Analysis Data Sheet 

Lab Name: Ciba Remediation Testing Lab. 
Lab Code: 
Matrix: (soil/Water) Water 

5 
low 

ml Sample wt/vol 
Level: (low/med) 
% Moisture: 
GC Column: RTX-5021.D.: 0.25mm 

Test Code: 
LIMS Number.: 
Lab Sample Id.: 
Lab File Id.: 
Date Sampled.: 
Date Analyzed: 
Dilution Factor 

Table 2 
8260 Target Compound 

L 
B1060127.D 

01/27/06 
1 

CAS NO. COMPOUND RESULT ug/L MDL ug/L Q 

75-71-8 Dichlorodifluoromethane N.D. 0.6 U 
74-87-3 Chloromethane N.D. 0.6 U 
75-01-4 Vinyl Chloride N.D. 1.4 U 
74-83-9 Bromomethane N.D. 0.9 U 
75-00-3 Chloroethane N.D. 1.0 U 
75-69-4 T richlorofluoromethane N.D. 0.5 U 
60-29-7 Diethyl Ether N.D. 0.9 U 
67-64-1 Acetone N.D. 4.0 U 
75-35-4 1,1-Dichloroethene N.D. 0.9 U 
74-88-4 Methyl Iodide N.D. 2.5 U 
107-05-1 Allyl Chloride N.D. 1.5 U 
75-15-0 Carbon Disulfide N.D. 0.6 U 
75-09-2 Methylene Chloride N.D. 1.3 U 
107-13-1 Acrylonitrile N.D. 1.8 U 
1634-04-4 Methyl-t-butyl Ether N.D. 0.5 U 
156-60-5 trans-1,2-Dichloroethene N.D. 0.8 U 
75-34-3 1,1-Dichloroethane N.D. 0.2 U 
78-93-3 2-Butanone N.D. 2.2 U 
107-12-0 Propionitrile N.D. 5.4 U 
594-20-7 2,2-Dichloropropane N.D. 0.6 U 
156-59-2 cis-1,2-Dichloroethene N.D. 0.7 U 
126-98-7 Methaerylonitrile N.D. 2.1 U 
96-33-3 Methyl Acrylate N.D. 0.8 u 
67-66-3 Chloroform N.D. 0.4 u 
74-97-5 Bromochloromethane N.D. 1.7 u 
109-99-9 Tetrahydrofuran N.D. 5.9 u 
71-55-6 1,1,1-Trichloroethane N.D. 0.5 u 
109-69-3 1-Chlorobutane N.D. 0.6 u 
563-58-6 1,1-Dichloropropene N.D. 0.6 u 
56-23-5 Carbon Tetrachloride N.D. 0.5 u 
107-06-2 1,2-Dichloroethane N.D. 0.6 u 
71-43-2 Benzene N.D. 0.3 u 
79-01-6 Trichloroethene N.D. 0.5 u 
78-87-5 1,2-Dichloropropane N.D. 0.6 u 
80-62-6 Methyl Methacrylate N.D. 0.9 u 
75-27-4 Bromodichloromethane N.D. 0.4 u 
74-95-3 Dibromomethane N.D. 0.7 u 
108-10-1 4-Methyl-2-Pentanone N.D. 0.7 u 
10061-01-5 cis-1,3-Dichloropropene N.D. 0.4 u 
108-88-3 Toluene N.D. 0.4 u 
10061-02-6 trans-1,3-Dichloropropene N.D. 0.3 u 

Page 1 of 2 



1A 
Volatile Organic Analysis Data Sheet 

Lab Name: Ciba Remediation Testing Lab. Test Code: 8260-w 
Lab Code: LIMS Number.: 
Matrix: (soil/water) Water Lab Sample Id.: Blank 
Sample wt/vol 5 ml Lab File Id.: B1060127.D 
Level: (low/med) low Date Sampled.: 
% Moisture: Date Analyzed: 01/27/06 
GC Column: RTX-5021.D.: 0.25mm Dilution Factor: 1 

CAS NO. COMPOUND RESULT ug/L MDL ug/L Q 

97-63-2 Ethyl Methacrylate N.D. 0.6 U 
79-00-5 1,1,2-Trichloroethane N.D. 0.8 U 
106-93-4 1,2-Dibromoethane N.D. 0.9 U 
591-78-6 2-Hexanone N.D. 0.6 U 
142-28-9 1,3-Dichloropropane N.D. 0.6 U 
127-18-4 Tetrachloroethene N.D. 0.7 U 
124-48-1 Dibromochloromethane N.D. 0.5 U 
108-90-7 Chlorobenzene N.D. 0.5 U 
630-20-6 1,1,1,2-Tetrachloroethane N.D. 0.6 U 
100-41-4 Ethylbenzene N.D. 0.4 U 
1330-20-7 m+p-Xylene N.D. 1.0 U 
95-47-6 o-Xylene N.D. 0.8 U 
100-42-5 Styrene N.D. 0.6 U 
75-25-2 Bromoform N.D. 0.5 U 
98-82-8 Isopropylbenzene N.D. 0.3 U 
79-34-5 1,1,2,2-Tetrachloroethane N.D. 0.9 U 
96-18-4 1,2,3-T richloropropane N.D. 1.0 U 
110-57-6 trans-1,4-Dichloro-2-Butene N.D. 1.2 U 
103-65-1 n-Prapylbenzene N.D. 0.4 U 
108-86-1 Bromobenzene N.D. 0.8 U 
108-67-8 1,3,5-Trimethylbenzene N.D. 0.5 U 
95-49-8 2-Chlorotoluene N.D. 0.6 U 
106-43-4 4-Chlorotoluene N.D. 0.6 u 
98-06-6 tert-Butyl benzene N.D. 0.4 u 
95-63-6 1,2,4-Trimethylbenzene N.D. 0.4 u 
76-01-7 Pentachloroethane N.D. 1.8 u 
135-98-8 sec-Butylbenzene N.D. 0.4 u 
99-87-6 4-lsopropyltoluene N.D. 0.3 u 
541-73-1 1,3-Dichlorobenzene N.D. 0.4 u 
106-46-7 1,4-Dichlorobenzene N.D. 0.5 u 
104-51-8 n-Butyl benzene N.D. 0.2 u 
95-50-1 1,2-Dichlorobenzene N.D. 0.3 u 
67-72-1 Hexachloroethane N.D. 1.2 u 
96-12-8 1,2-Dibromo-3-Chloropropane N.D. 2.7 u 
120-82-1 1,2,4-TrichlorobenZene N.D. 0.6 u 
87-68-3 Hexachlorobutadiene N.D. 0.6 u 
91-20-3 Naphthalene N.D. 1.0 u 
87-61-6 1,2,3-Trichlorobenzene N.D. 0.4 u 

Page 2 of 2 



IB 
Table 3 

Lab Name: Ciba Remediatation Testing Lab. Test Code: $ 8270 Target Coi 
Lab Code: LIMS Number: 
Matrix: (soil/water) Water Lab Sample Id.: — 

Sample wt/vol 1000 ml Lab File Id.: S5042103.D 
Level: (low/med) low • Date Sampled: 
% Moisture: Date Analyzed: 04/21/05 
QC Column: DB-5MS I.D.: 0.25mm Dilution Factor: 

1 

CAS Np. COMPOUND V RESULT ug/L MDL ug/L Q 

62-75-9 N-Nitrosodimethylamine N.D. 100.0 U 
110-86-1 Pyridine N.D. 100.0 U 
108-95-2 Phenol N.D. 11.5 U 
62-53-3 Aniline N.D. •; 14.3 U 
111-44-4 bis (2-Chloroethyl) ether N.D. 10.9 U 
95-57-8 2-Chlorophenol N.D. 10.4 U 
541-73-1 1;3-Dich!orobenzene r N.D. 17.6 U 
106-46-7 1,4-Dichlorobenzene N.D. 19.4 U 
100-51-6 Benzyl Alcohol N.D. 12.2 U 
95-50-1 1,2-Dichlorobenzene N.D. 15.5 U 
95-48-7 2-Methylphenol N.D. 13.2 U 
39638-32-9 bis (2-Chloroisopropyl) ether N.D. 16.4 u 
106-44-5 4-Methylphenol N.D. 14.6 Li 
621-64-7 N-Nitrosodi-N-propylamine N.D. 7.7 u 
67-72-1 Hexachloroethane N.D. 16.7 '• u 
98-95-3 Nitrobenzene N.D. 13.2 u 
75-59-1 Isophorone N.D. 9.3 u 
88-75-5 2-Nitrophenol N.D. 9.1 : u 
105-67-9 : 2,4-Dimethylphenol N.D. 20.2 -;U ' 
111-91-1 bis (2-Chloroethoxy) methane N.D. • -9.3'.:^ u 
65-85-0 . Benzoic Acid N.D. 14.9 u 
120-83-2 2,4-Dichlorophenol N.D. 12.7 u 
120-82-1 1,2,4-T rich|orobenzene N.D. 
91-20-3 Naphthalene i : ' - N . D .  :  11.7 '• u 
106-47-8 4-Chloroanillne N.D. 14.6 u 
87-68-3 Hexachlorobutadiene •' N.D. \ 11.2 . u 
59-50-7 4-Chloro-3-methylphenol N.D. 18.2 u 
91-57-6 2-Methylriaphthalene :• N.D. 10.7 u 
77-47-4 Hexachlorocyclopentadiene N.D. 11.9 u 
88-06-2 2,4,6-T richlorophenol N.D. ' 11.9 u 
95-95-4 2,4,5-Trichlorophenol N.D. 15.1 u 
91-58-7 2-Chloronaphthalene N.D. 10.5 u 
88-74-4 2-Nitroaniline N.D. 13.0 u 
131-11-3 Dimethyl Phthalate : N.D. 4.4 u 
606-20-2 2,6-Dinitrotoluene N.D. 18.2 u 
208-96-8 Acenaphthylehe N.D. r^X-- u 
99-09-2 3-Nitroaniline n.d. 9^.6 -V: u 
83-32-9 Acenaphthene N.D. 7.2 
51-28-5 2,4-Dinitrophenol N.D. 17.6 u 
100-02-7 4-Nitrophenol N.D. 34.6 u 
121-14-2 2,4-Dinitrotoiuene N.D. : 14.8 u 
132-64-9 Dibenzofuran N.D. •" 7.9 u 

Page 1 of 2 



Semivolatile Organic Analysis Data Sheet 

Lab Name: Ciba Remediatation Testing Lab. 
Lab Code: 
Matrix: (soil/water) Water 
Sample wt/vol 100 ml 
Level: (low/med) low 
% Moisture: 
GO Column: DB-5MS I.D.: 0.25mm 

Test Code: 
I.IMS Number 
Lab Sample Id.: 
Lab File Id.: 
Date Sampled: 
Date Analyzed:; 
Dilution Factor: 

8270-w ^ 
4646 

38397 -1/27/05 
S5042103.D 

01/27/05 
04/21/05 

10 

CAS NO. COMPOUND RESULT ug/L MDL ug/L Q 

84-66-2 Diethyl Phthalate N.D. 3.0 U 
7005-72-3 4-Chlorophenyl phenyl ether ' N:D. 6.0 •••3U. 
86-73-7 Fluoferte •' N.D. 7.8 "• 
100-01-6 4-Nitroaniline N.D. 19.4 u 
534-52-1 4,6iDinitro-2-methylphenol : N.D. 11.8 u 
86-30-6 N-Nitrosodiphenylamine . N.D. 4.0 ? " u 
103-33-3 Azobenzene N.D. . 6.4 u 
101-55-3 4-Bromophenyl phenyl ether N.D. 6.3 u 
118-74-1 Hexachlorobenzene N.D. 6.4 u 
87-86-5 Pentachlorophenol N.D. 19.4 u 
85-01-8 Phenanthrene N.D. 5.2 u 
120-12-7 Anthracene N.D. 4.6 u 
86-74-8 Carbazoie N.D. 5.5 u 
84-74-2 Di-n-butyl Phthalate N.D- 3.9 u 
206-44-0 Fluoranthene N.D. 3.9 u 
92-87-5 Benzidine N.D. 200.0 u 
129-00-0 Pyrene • " N.D. 4.8 u 
85-68-7 Butylbenzyl Phthalate N.D. ' u 
91-94-1 3,3-Dichlorobenzidine N.D. 14.2 u 
56-55-3 Benz (a) anthracene N.D. 3.9 u 
117-81-7 Bi§ i^dthylhe)^l) Phthalate N.D. ;:.V 13:6 u 
218-01-9 Chrysene • N.D. 6.6 u 
117-84-0 .bhvpctyl Phthalate N.D. 8.3 u 
CG-600-03 Benzb (b+k) fluoranthene ^ N.D. •" u 
50-32-8 Benzo (a) pyrene N.D. 7.8 • u 
193-39-5 Indeno (1,2,3-cd) pyrene N.D. 7.3 u 
53-70-3 Djbenz (a,h) anthracene N.D. 7.3 u 
191-24-2 Benzo (ghi) peryiene N.D. 10.1 u 

Page 2 of 2 



Table 4 
601 OB Target Analyte 

Table B4-2 
Metals Compound List (TAL) 

Analyte 

Waters Soils** 

Analyte LOQ* (mg/L) MDL (mg/L) LOQ* (mg/kg) MDL (mg/kg) 

Aluminum 0.2 0.041 20 2.96 
Antimony' 0.02 0.0085 2. 0.66 
Arsenic1 0.01 0.0049 1. 0.5 

Barium' 0.005 0.00042 0.5 0.032 
Beryllium' 0.005 0.00034 0.5 0.059 
Cadmium1 0.005 0.00087 0.5 0.054 

Calcium 0.2 0.049 20 1.25 
Chromium' 0.005 0.0022 0.5 0.2 
Cobalt' 0.005 0.0016 0.5 0.14 
Copper' 0.01 0.0021 1. 0.19 

Iron' 0.2 0.045 20 4.89 
Lead3 0.003 0.0012 1. 0.08 
Magnesium 0.1 0.018 10 1.98 
Manganese' 0.005 0.00051 0.5 0.038 
Mercury2 0.0002 0.00016 0.1 0.0028 
Nickel1 0.01 0.0038 1. 0.2 

Potassium 0.5 0.043 50 3.72 
Selenium1 0.01 0.0047 1. 0.47 
Silver' 0.005 0.0018 0.5 0.15 
Sodium 1. 0.46 100 47.2 
Thallium3 0.01 0.0074 2. 0.16 
Vanadium' 0.005 0.0017 0.5 0.16 
Zinc1 0.005 0.0041 2. 0.18 
Cyanide, total'1 0.005 0.01 0.18 0.5 

1 Analyzed by Trace ICP 
^Analyzed by Cold Vapor 
^Analyzed by GFAA 
^Analyzed by automated spectrophotometer 
'Specific quantitation limits are highly matrix dependent The quantitation limits listed herein are provided for guidance and may 
not always be achievable. 
"Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for 
soil/sediment, calculated on a dry-weight basis, will be higher. 
The laboratory routinely reports at the limit of quantitation (LOQ) but ran estimate down to the MDL when requested by the client. 
Values reported below fire LOQ are reported with a J-flag and are defined as estimated values. 
LOQs and MDLs are evaluated annually and subject to change. 



Quantitation Report (OT Reviewed) 

Data File : C:\HPCHEM\1\DATA\060127\D1060127.D 
Acq On : 27 Jan 2006 2:37 pm 
Sample : CCC - 50 ppb 
Misc : w,5, 
MS Integration Params: MARK.P 
Quant Time: Jan 30 16:04 2006 Quant Results File: 01118260.RES 

Table 5 
8260 Surrogate List 

Quant Method 
Title 
Last Update 
Response via 
DataAcq Meth 

C:\HPCHEM\1\METHODS\01118260.M (RTE Integrator) 
Ciba 8260 METHOD 
Wed Jan 11 15:17:54 2006 
Initial Calibration 
01118260 

Internal Standards R.T. Qlon Response Cone Units Dev(Min) 

1) Pentafluorobenzene 14.73 168 883530 50.00 ug/L -0 .12 
31) 1,4-Difluorobenzene 17.38 114 1311876 50.00 ug/L -0 .11 
50) Chlorobenzene-d5 25.08 117 1130757 50.00 ug/L -0 .11 
62) 1,4-Dichlorobenzene-d4 31.11 152 644627 50.00 ug/L -0 .10 

System Monitoring Compounds 
ug/L 26) Dibromofluoromethane **sur 15.21 113 484919 51.39 ug/L -0 .11 

Spiked Amount 50.000 Recovery = 102.78% 
b 43) Toluene-d8 **surr** 21.26 98 1422247 50.49 ug/L -0 .12 
r Spiked Amount 50.000 Recovery = 100.98% 
4 49) 4-Bromofluofobenzene **sur 28.10 95 627603 44.90 ug/L -0 .10 

Spiked Amount 50.000 Recovery = 89.80% 

^karget Compounds Qvalue 
w 2) Dichlorodifluoromethane 5.41 85 505959 43.51 ug/L 93 

3) Chloromethane 5.97 50 498072 36.42 ug/L 97 
4) Vinyl Chloride 6.20 62 205375 35.02 ug/L 92 
5) Bromomethane 7.25 96 183524 30.36 ug/L 94 
6) Chloroethane 7.41 64 229915 33.92 ug/L 98 
7) Trichlorofluoromethane 8.04 101 439909 35.52 ug/L 100 
8) Diethyl Ether 8.71 59 397544 43.60 ug/L 99 
9) Acetone 9.24 43 214228 40.81 ug/L 92 

10) 1,1-Dichloroethene 9.62 96 363512 48.58 ug/L 98 
11) Methyl Iodide 10.49 142 599792 49.10 ug/L 96 
12) Allyl Chloride 10.55 41 700960 45.06 ug/L 97 
13) Carbon Disulfide 11.04 76 1536074 49.63 ug/L 100 
14) Methylene Chloride 10.84 84 480074 46.44 ug/L 94 
15) Acrylonitrile 11.12 52 292124 80.43 ug/L 98 
16) Methyl-t-butyl Ether 11.19 73 1129886 43.66 ug/L 96 
17) trans-1,2-Dichloroethene 11.63 96 450625 48.44 ug/L 97 
18) 1,1-Dichloroethane 12.71 63 792356 46.83 ug/L 97 
19) 2-Butanone 13.71 43 204243m 36.80 ug/L 
20) Propionitrile 13.90 54 617839m 379.73 ug/L 
21) 2,2-Dichloropropane 14.15 77 666967 47.58 ug/L 94 
22) cis-1,2-Dichloroethene 14.26 96 483963 47.93 ug/L 96 
23) Methacrylonitrile 14.41 67 168185 41.22 ug/L 94 
24) Methyl Acrylate 14.43 55 408990 41.19 ug/L 99 
25) Chloroform 14.66 83 824786 46.10 ug/L 95 

A 27) Bromochloromethane 15.11 128 263709 48.74 ug/L 98 
W 28) Tetrahydrofuran 15.17 71 91215 75.32 ug/L 87 

29) 1,1,1-Trichloroethane 15.71 97 654545 48.41 ug/L 95 

(#) = qualifier out of range (m) = manual integration 
D1060127.D 01118260.M Mon Jan 30 16:04:50 2006 Page 1 



Quantitation Report. (QT Rowip'wpd) 

C:\HPCHEM\1\DATA\060127\SS060127.D 
27 Jan 2006 6:39 pm 
Second Source Known - 6C r.a/ui 

Data. File 
Acq On 7. 
Sample .. 
Misc :7J7 v-X'.-vi ' l ;  IX ; 7 '•:  - 7j:  j i  
MS Integration Params: rteint .;p X 
Quant lime: Jan; 30 9:14 2006 

Table 6 
8270 Surrogate List 

Quant Results File: 01278270.RES 

Quant Method 
Title 
Last Update 
Response via 
'DataAcq Meth 

C:\HPCHEM\1\METHODS\01278270.M 
Ciba 8270/525.2: METHOD. •. 
Mor. Jan 30 09:06:16 2006 
Initial Calibration • 
01278270 • 

-Lv-

Internal Standards, 

1) 1, 4-Bichiorobenzehe-d-4 
•19) Naphthalene-d8 
3.4); Acenaphthene-dl 0 
55) Phenanthrene-cilO '' ' 
67) Chryser.e-dl2 
77) Perylene-dl2 

System Monitoring Compounds 
.4) 2-Fiuorophenol. **surr** .. 

. Spiked Amount 200 .000 r V--; 
5), Phenbl-d6 **surr** 
Spiked Amount 200.000 
20) Nitrobenzene-di.**surr** 
Spiked Amount . 100.COO 
38) 2-Fl.uorobiphenyI +*surr,i"i' 
Spiked Amount 1C0.00C 

54) 2, 4, 6-Tribromophenoi **s.ur 
Spiked Amount 200. 000 

•70). Terphenyi-dl4 **surr** 
Spiked Amount 100.000 

R.T. Qlon Response. Cone Units Dev(Min) 

12.55• 
15.16 
18.79 
21.90 
27.64 
33.01 

.1527::. 
135 
164 
188 
240 
.2 64.. 

935394 
3799775 
220.7099 
3669965 
2706726 
1303831 

40.00 nc 
40.00 ng/uL 

• 40.00 ng/uL 
40.00 ng/uL 
40.00 ng/uL 
4.0 . 00 . ng/uL 

-0.  01 
- 0 . 0 1  
- 0 . 0 1  
- 0 . 0 1  
- 0 . 0 2  
- 0 . 0 2  

10.09 112 598.3775 198.01 ng/uL -OVplX 
: Recovery 99.01% 

11.99. ' 99 8767187 ' 201.30 ng/uL -0.01 
Recovery = 100.65% 

13.74 82 4351408 93.48 ng/uL -0.01 
Recovery = 93.48% 

17.37 172 7639824 "93.63 ng/uL 0.00 
Recovery 93 . 63% , v:/. 

20.48 330 1373053 199.88 ng/ul 0.00. 
Recovery = • 99.94% : 

25.16 244 7225397 92.22 ng/uL 0.00 
Recovery 92.22% 

2) 

6) 
8) 

i '•:?)v 

10) 
11) 
1 2 )  
13) 
14) 
15) 
16). 
17) 
18) 
21.) 
22) 
2 3 )  
24) 
2 5 )  

Compounds ' • 5 :. ;-
N-Nitrosodimethylamine 

Phenol 
bis (2-C.hloroethyl) ether . 
2-ChlorophenoI 
1, 3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
.1,2-Dichlorobenzene • • 
2-Methylphenol 
bis (2-Chloroisopropyl) et 
4-Methylphenol 
N-Nitrosodi-N-propylamihe 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol . . 
2,4-Dimethylphenol 
bis (2-Chloroethoxy) metha 

. ,6.90. 
6.93 

. 12.01 
. 12.03 
12.23 

• 12.43 
12.59 
12.94 
12.90 
13.16 

' 13.08 
13.49 
13.42 

. 13.55 
13.77 
14.28 
14.40 
14.52 
14.64 

42 
•79 
94 
93 

128 
146 
146 
108 7 
14 6' 
107 
45 
107 

7 0 7  
117 

- 77 
8 2  / .  

139 
1 2 2  ,  
93 

859482m 
1542562m 
2553021 
2232442 . 

' 1736937 
2022127 
2037690 
1072847 
1850136 
1408168 
2719279 
2030351 
1420639 
896906 
2188175m 
3684602 
1048752 
1-585077 
2340927 

57.09 
56.14 
56.11 
54.7 6 
53.88 
56 .25 
56.33 
56.57 
56.21 
53.78 
56.01 
53.14 
55.03 
56.03 
55.44 
54.40 
54.18 
5.4 . 84 
55.65 

Qvalue 
ng/uL 
ng/uL 
ng/uL 
ng/uL. 

: ng/uL 
hi 

ng/uL 
ng/ uL 
ng/uL 
ng/uL 
ng/uL 
ng/uL 
ng/uL 

ng/uL 
ng/uL 
ng/uL 
hg/uL 

(#). = qualifier out of range (m) = manual integration 
SS060127.D 01278270.M Tue Jan 31 08:53:55 2006 
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- 94 
99 
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99 
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7.1 CPS/Madison Groundwater Contaminant Distribution 
Characterization 

7.1.1 Purpose 

The purpose for this Section is to provide a characterization of the groundwater 

contamination attributable to the CPS/Madison Site based on available local and regional 

hydrogeological and water quality data. With this information, the effectiveness of the 

pump-and-treat systems is also assessed. 

7.1.2 Implementation 

The first step is to compile a characterization database. The following information was 

compiled: 

1. Regional GIS (NJ and USGS internet archives) 
• Topographic maps 
• Air photos 
• Watersheds 
• Surface water (streams, lakes, wetlands) 
• Land use 

2. Existing historical Site-related documentation 
• Evor Philips Leasing Company (EPLC) Site Data 

i. Supplemental GW RI Report (5/2004) 
ii. NPL Site Amendment No. 1 (5/2005) 

• CPS/Ciba (CPS) Site Data 
1. RI Reports (Phase 1,1/94 and Phase 2, 5/96) 
2. PMP reports (WQ from 1991 to 2004). 
3. Natural Attenuation Report (2002) 

• Madison Industries (MI) Site Data 
i. RI Report (9/96) 

ii. PMP reports (WQ from 1997 to 12/2004 [report 55]) 

In addition to these historical documents, the following recently compiled data was included: 

3. Conduct special characterization sampling (Ciba) 
• Geoprobe profiling VOC (5/03 and 7/05) 
• Metals and VOC at monitoring wells not currently on SAMP (on and off CPS 

property) [ 12/04 and 3/05] 
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These data were combined using visualization software to derive plume impact zones 

(plan view and depth) based on 

• Regional flow (regional GIS, water supply pumping). 
• Local flow, based on water level data and pump well locations and extraction 

rates. 
• Locations of source areas. 
• Spatial and temporal trends in water quality at monitoring wells. 

7.1.3 Hydrogeology 

For the purposes of this discussion, the aquifer associated with the contaminant plume 

is assumed to be relatively homogeneous and unconfined, consisting of unconsolidated 

sands, silts and clays (see Section 3.2). 

Figure 1 shows the Site relative to the regional topography. Note that there is a 

topographic high to the north and west of the Site, and the slope drops along the principle 

drainage-way (toward Tennent Pond). Figure 2 presents the implied regional surface water 

and groundwater flow patterns based on GIS watershed boundary and surface water drainage 

layers, and the locations of the Perth Amboy water supply wells (PA-series). Note that the 

natural groundwater flow direction away from the CPS/Madison Site is along the Prickets 

Brook drainage way. The Perth Amboy supply wells, pumping at a rate of approximately 2.5 

million gallons per day, are shown to skew the flow lines off their natural path. Data 

supporting this feature are discussed below. 

An important component for understanding past and present contaminant distribution is 

a characterization of aquifer stress conditions (e.g., pumping wells and surface water) over 

time. Figure 3 provides a summary of 'early' stress conditions. It shows what can be 

considered the first-generation pump-and-treat well configuration (see Section 2.2.4). Figure 

4 shows the current pumping stress configuration. These are the regional wells that are 

assumed to have influence on contaminant distribution in groundwater. 

By combining the data shown in Figures 1 through 4, with the water level data from the 

CPS/Madison PMP and the EPLC monitoring program, a regional groundwater flow net can 

be drawn (Figure 5). This flow net is assumed to be relatively constant given the current 

stress configuration. 
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Figure 1 - USGS topographic map showing the Site locations relative to topographic high to the north and west and the low to the south and easl. 
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Prickets Brook 

All natural 
drainage this 
way 

Prickets Pond 

Tennents Pond 

without pumping ( ) 
with Water supply pumping ( ) 

Showing drainage toward the South River. 

NORTH 

Sub watershed boundary 

Distance from CPS to 
PA-6 ~ 2/3 mi 

PA well 6 (1000 gpm) 

PA well 7 (750 gpm) 

Figure 2 - Implied regional surface water and groundwater flow patterns based on GIS watershed boundary and surface water drainage layers, 
of Public Supply wells (PA-series). The blue, red and green lines represent surface water expression. 

and the locations 
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Some relevant 

Rl source locations 

Ml and CPS 
First Generation P&T 

1991 - 1999 

<— 1000 feet —> 

1 
NORTH 

Plant Operations: 
Ml began 1967 
CPS began 1969, 1974 

Manmade 
recharge 
ponds 

'92 - '95j, 
Ies! 

1990 chlorobenzene 

Public Supply Wells 

Figure 3 - Historical aquifer stress conditions, 1991 to 1999. The dates of operation for each remediation pumping well (RW-series) are show n 
site history is also provided. 

. '91 - '99 
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Figure 5 - Generalized potentiometric surface map based on recent water level sampling associated with the PMP program, and regional flow conditions 
presented in Figure 2. The blue, red and green lines represent surface water expression. 
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7.1.4 Identify site-Specific Compounds 

As shown in Figures 5 and 6, groundwater contamination at and downgradient of 

the CPS/Madison Site is die result of contaminant source and transport conditions 

associated with three independent sites located along the regional groundwater flow lines. 

These sites are, from upgradient to downgradient: EPLC, CPS and MI. 

From analysis of the Site-specific water quality databases available form RI and 

PMP reports, the following site-specific compounds have been identified: 

• Madison Industries - Metals 
Zinc 
Copper 
Lead 
Cadmium 

• CPS - Volatile Organic Compounds (VOCS) 
Chlorobenzene (CB) 
Dichlorobenzene (DCB) 
BTEX 

• EPLC - VOCs 
1,2-Dichloroethane (12DCA) 
Methylene Chloride (MeCl) 
TCE 
cis-1,2-Dichloroethylene (cis-12DCE) 

Note that both EPLC and CPS are characterized based on VOC contamination, while MI 

is characterized based on metals contamination. 

7.1.5 VOC-Plume Characterization 

The total VOC plume (TVOC) at and downgradient of the CPS/Madison Site is 

generally the sum of the contribution from both the EPLC and CPS Sites (Figure 6). 

Figure 7 shows an interpretation of the TVOC plume at the site level based on source 

area, hydrologic and water quality data (2004 CPS data and 2003 EPLC data). The 

plume appears to be 30 to 50 feet below ground surface (BGS). 
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Generalized flow net (CI = 1 foot) 
showing RI source areas (O ) 
and active pumping wells (•) 

t 
NORTH 

flow line 

head contour 

Figure 6 - Ground water flow net based on site-specific data and an interpretation of regional flow patterns, showing the hydraulic connection of the three sites 
affecting groundwater quality. 
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^00 fee^ 

Plume depth between 
(30 - 50 feet BGS) 

Figure 7 - Interpretation of the total VOC plume at the site level based on data relevant to source area location, groundwater flow direction, water quality. 
TVOC data shown are form recent groundwater monitoring (wells and geoprobe). 

The 

Pumping/ \  
center \.J 

TVOC Plume [ppb] 
Data: 

EPLC 2003 
CPS 2004 / 

t 
NORTH 

Monitoring wells i 
Geoprobe (j§) 
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To understand the contribution to groundwater contamination from the CPS site, 

consider the 'fingerprint' compounds identified in the previous section. Figure 8 

provides a representation of the data, where the TVOC concentration was normalized by 

the sum of the EPLC compounds identified (12DCA, MeCl, TCE, cis-12DCE). If data 

points >90% are indicative of EPLC mass, and the groundwater flow field is well 

characterized, then it is clear that the CPS plume emanates from the general source area 

location shown, and that mass upgradient and side-gradient of this source area are 

attributable to EPLC. This conclusion is further enforced by plotting the 12DCA and CB 

plumes (Figures 9 and 10, respectively), where the 12DCA plume is attributed to EPLC 

and the CB plume is attributed to CPS. The plumes do not overlap except at and 

downgradient of the CPS source area. 

The CPS plume can be further characterized by first characterizing near-field data 

and then characterizing far-field, downgradient, data. Figure 11 provides recent CB data 

just downgradient of the CPS source area. The plot shows the CB result at monitor well 

CPS-1 over time. It is interesting to note that the concentration increased after the 

pumping well, WE-2R was moved about 15 feet north and east (WE-2RA) because of 

operation problems. Note that the new well pumps at twice the rate as the former (-15 

GPM versus -7 GPM). To investigate this observation further, a geoprobe transect was 

taken along the CPS-1 side of the drainage ditch that separates the CPS onsite pumping 

center (CPS-3A and WE-2RA) from the downgradient transport direction. The results 

are summarized in Figure 12. Significant mass of CB, DCB and benzene was found to 

occur at least 50 feet on either side of CPS-1. This mass had limited extent vertically, 

located between 25 and 35 feet below ground surface. 

To facilitate comparison of the CPS-1 data with that associated with the pumping 

wells, CPS-3A and WE-2RA, Figure 12 provides water quality time-history plots for the 

pumping wells. While the composition of the mass is similar across the drainage ditch, 

the magnitude is not. Thus, it is not clear whether the mass observed at CPS-1 is due to 

incomplete capture of the characterized source area or there is source material 

downgradient of the pump-and-treat capture envelope. 
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i 
NORTH 

Figure 8 - In an effort to separate the EPLC and CPS contributions to groundwater contamination, the TVOC data used in Figure 7 was normalized by tire sum of 
"EPLC compounds." Red data points (>90% EPLC compounds) are considered part of the EPLC plume. 

Separate Plumes 
Based on 2003 and 2004 data 
Plot the % of TVOC that is 
12DCA, MeCI, TCE, cis-12DCE 
(indicative of EPLC) 
RED > 90% 

44 



t 
NORTH 

Figure 9 - Interpretation of the 12DCA plume at the site level based on data relevant to source area location, groundwater flow di rection, and water quality. The 
data are die same as were used in Figures 7 and 8. 

EPLC plume footprint 
12DCA [ppb] 
(ND shown as 0) 

Data: MW and geoprobe 
EPLC 2003 
CPS 2004 

Plume depth between 
(30 - 50 feet BGS) 
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Figure 10 - Interpretation of the CB plume at the site level based on data relevant to source area location, groundwater flow direction, and water quality. The 
data are the same as were used in Figures 7 and 8. 

t 
NORTH 

/ 
CPS plume footprint across the 3 Sites 
Chlorobenzene [ppb] 
(ND shown as 0) 

/ 
Data: 

EPLC 2003 
CPS 2004 
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RS-2 Pumping Center 

Moved 15 N and E (6/03) PPb WF-7R installed 
5000 i 
4500 
4000 
3500 
3000 

2500 

2000 
1500 
1000 

500 
0 -

300 feet 

Figure 11 -Local CB data. The plot shows the CB result at monitor well CPS-1 over time. It is interesting to note that the concentration increased after the 
pumping well, WE-2R was moved (WE-2RA) because of operation problems. The new well pumps at twice the rate as the former (-15 GPM versus -7 GPtvT). 

QWE-3, TVOC ~ 18 ppb (RI) 

°WCC-5S, TVOC = 8 ppb (RI) 

/ ^ J K 
CB distribution at MWs (2004) and trend at CPS-1 [ppb] 
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100 feet < > 

Figure 12 - Based on the result at CPS-1 (Figure 11), a geoprobe transect was taken as shown. The data shown represent the largest detect at each location, arid 
this depth was consistently between 25 and 35 feet BGS. Note, most of the mass consists of CB, DCB and benzene. The water quality time-history at the two 
pumping wells is also shown. There is clearly a discrepancy in concentration magnitude on either side of the drainage ditch. 

drainage ditch 

oGEOPROBE LOCATIONS AND RESULT (7/05) 
MAXIMUM Detected vertically (depth BGS shown) 

Samples above and below <10% MAX (10' interval) 
Plume Core between 25'- 35' BGS 

, CPS-3A 
j 35 - 45' BG$ 
I (EL : -16) 

CB 997 

benzene 78 CPS-1 (30) 
DCB (total) 100 

TVOC 1684 

units ppb 

CB 

benzene 

DCB (total) 

TVOC 

Tb 
benzene 

DCB (total) 

TVOC 

GPN-20'(30) 
971 

69 

2063 

3535 

ITTT 
144 GPN-7' (30) 
1128 

6134 

CB 

benzene 

DCB (total) 

TVOC 

7720 

453 GPS-7'(30') 
442 

_ WE-2RA 
20 - 35' B0: 

WE-2RA1 (EL >3') I 
WE-2R 
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Combining the recent monitoring well data with the geoprobe result (Figure 12), a 

local CB plume map is presented in Figure 13. Note that not all the plume is shown to be 

captured by the MI pump-and-treat (RS-2A, B, C). This is based primarily on water 

quality data, where the CB concentration is 67 ppb at RS-2B and 2800 ppb at CPS-1, 500 

feet upgradient. However, note that the concentration increase at CPS-1 occurred after 

6/03 (see Figure 11), and that data shown in Figure 13 were collected approximately 18 

months later. Because the distance between CPS-1 and RS-2B is approximately 500 feet 

and the groundwater velocity is assumed to be between 0.5 and 1 foot/day, the front 

associated with the observed increase may have yet to reach the MI pumping center. 

A characterization of the flow path and contaminant distribution along the plume 

length can be achieved by combining time history water quality plots at spatially 

distributed monitoring points with pumping well operation data. This is because the 

operation of pumping wells perturbs the hydrologic system (i.e., deflects flow lines), and 

thus has the potential to affect the water quality monitoring record. 

To this end, Figure 14 provides time history TVOC plots for several wells 

downgradient of the CPS Site. RW-1 is a former pumping well that operated until 1996. 

Other pumping wells that influence flow in the area are RW-4 and RS-2 (operation 

interval shown). The trend in contaminant levels can be attributed to effects from 

pumping, assuming that pumping affects the flow as shown. This interpretation supports 

the conclusion that the plume has historically been migrating between wells PA-B and 

WCC-12. 

Figure 15 provides a similar analysis further downgradient. RW-2 and RW-5 are 

former pumping wells, their operation intervals shown. The data support the plume 

outline shown. The deflection of the plume toward PA-6 (Perth Amboy supply well) and 

away from the natural drainage (see Figure 5) is due to supply well extraction rates 

(totaling -2,5 MGD). 

An interpretation of the footprint of the CPS plume as it exists today is shown in 

Figure 16. This is derived from all the information presented previously. The outline is 

similar to that presented in the recent CPS PMP reports. The data show that the plume is 

about 30 feet BGS near the source, and as it travels toward the pumping center, it reaches 

depths of 60-80 feet BGS (at the elevation of the PA wells). 
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This is consistent with 

Depth = 30' BGS 

300 feet ^ 

Chlorobenzene distribution 
at MWs (2004) [ppb] 

• Pumping well 

Figure 13 - Local CPS VOC plume characterization based on CB data, interpretation of groundwater flow, and source characterization, 
that shown in Figure 10. 
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PA-B 
34 - .44' BGS 
(EL:-17') 

WCC-12 
45 - 55'BGS 
(EL: -28') 

iiviini 
May-90 Jan-03 Oct-95 Jul-06 Apr-01 Jan-04 

TVOC (ppb) CW-5S 
14 - 24' BGS 
(EL : 2.5') 

On plume edge, high when 
RW-1 on, low when '-loff Flow path RW-1 off 

- -*• Flow path RW-1 on 

Conclusion, the plume is bracketed between 
PA-B and WCC-12 

Figure 14 - Time history TVOC plots for several wells downgradient of the CPS Site. RW-1 is a former pumping well (^operation records not available) The 
trend in contaminant levels can be attributed to effects from pumping, assuming that pumping affects flow as shown. This interpretation supports the conclusion 
that the plume has historically been migrating between wells PA-B and WCC-12. The operation of pumping wells RW-4 and RS-2 is also indicated. 

—•-PA-B 
—•—WCC-12 

TVOC 
[PPb] 

300 feet 
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Assume PA-6 continuously pumping 

DATA imply mass is to right ofDW-1 

shut down RW-2 operates 

Bill \ 3/18/05 
TVOC (ppb) 
DW-7S - ND 
DW-7D-1.0 

ND 
(monitored only until 3/9S) 

DATA imply well near left boundary of plume 
Shut down 

Figure 15 - Time history TVOC plots for several wells downgradient of the CPS Site. RW-2 and RW-5 are former pumping wells, their operation intervals 
shown. The data support the plume outline shown. The deflection of the plume toward PA-6 (Perth Amboy supply well) and away from the natural drainage 
(see Figure 5) is due to supply well extraction rates (totaling -2.5 MGD). 
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The Chlorobenzene plume today 
2004 PMP and expanded 2004 sampling [ppb] 

plume ~ 30 feet BGS 

plume -60 - 80 feet BGS 

pumping at - 80 feet BGS 

Figure 16 - The CB plume today. This is similar to that shown in the recent CPS PMP reports. The data show that the plume is about 30 feet BGS near the 
source, and as it travels toward the pumping center, reaches depths of about 80 feet BGS (at elevation of pumping wells). 
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7.1.6 Metals Plume Characterization 

As discussed in Section 4, the metals plume is uniquely associated with the 

Madison Industries (MI) site. In particular, the following metals are associated with MI 

source areas: zinc, copper, lead and cadmium. Of these, the database suggests that the 

MI plume can be characterized by zinc, and copper can be considered a secondary 

characterization compound. 

As with the VOC plume, the metals plume characterization is based on source area, 

hydrology and water quality data. Figure 17 provides a location map for the potential 

source areas and the locations of the current pumping system (10 wells). The data is 

from the 1996 RI report. Figure 18 shows the metals mass at selected extraction wells. 

Zinc is dispersed across the site, and copper is located predominately on the southern 

half. These data support the RI source area locations. 

Figure 19 shows the occurrence of metals downgradient of the MI site, to the south 

of the drainage way (Pricketts Brook). While the wells just downgradient of the pumping 

center show attenuation resulting from capture (PA-B and WCC-1 IS), the off-axis wells 

do not (DEP-2, MI-7 and WCC-5S). 

Figure 20 shows the available zinc data downgradient of the MI site, along the 

Pricketts Brook and Pond drainage way. While there has been marked attenuation at the 

far downgradient well (KA-1S), attenuation at the other wells is less clear, mainly 

because data are sparse. Note that KA-1S is a shallow well (albeit at an unknown depth). 

The high concentration implies that this well is in a groundwater discharge area. 

Finally, putting together the data provided above with the conceptual model for 

groundwater flow provides the basis for the plume map shown in Figure 21. The 

distribution is shown as two plumes because of the source area distribution and the 

potential groundwater divide afforded by the Pricketts Brook. 
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PJ. 

1 
NORTH 

< 500 feet > 

Figure 17 - Location map for potential source areas and the locations of the current pumping system (10 wells). Data form the 1996 

Madison Industries 
Potential source areas from 9/96 RI 
Current Pumping Centers 
(RS-1A, B, C, D, E, F and RS-2A, B, C ) 

O pump well 
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half. 

RS-1A 

NORTH 

Metals at pumping centers 
Units [ppm] 

igure 18 - Metals mass at selected extraction wells. Zinc is dispersed across the site, and copper is located predominately on the southern F: 
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WCC-11SC5 feet deep) 

NORTH 

-Ccpp®r 

MPT (unknown depth) 

RW-4 

-Cooper 

-Zinc 

-Copper 

Metals down-gradient of 
pumping centers 
Units [ppm] 

Figure 19 - The occurrence of metals downgradient of the MI site, to the south of the drainage way. While the wells just downgradient of the pumping center 
show attenuation resulting from capture (PA-B and WCC-1 IS), the off-axis wells do not (DEP-2, MI-7 and WCC-5S). Plot gaps indicate no data available. 
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Figure 20 - The occurrence of metals downgradient of the Ml site, along the drainage way. While there has been marked attenuation at the far downgradient well 
(KA-1S), attenuation at the other wells is less clear, mainly because data are sparse. Plot gaps indicate no data available. 
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ZINC data [ppm] from most recent MI (12/03 - 9/04) 
and Ciba (12/04) 

Contour > 1 ppm 
(background concentration < 0.4 ppm) 

NORTH 

1000 feet 

Figure 21 - Based source area, groundwater flow and water quality data, the MI zinc plume footprint is shown. Note that PA-5 is not active due to zinc 
contamination. 
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7.1.7 Effectiveness of Pump-and-Treat Systems 

The CPS and MI pump-and-treat systems are extracting a substantial amount of mass as 

indicated by the concentrations measured over time (see Figures 12 and 18). In this regard, 

the P&T is providing a valuable service (mass extraction). 

However, it is clear that a significant amount of VOC mass is crossing the CPS 

property line near CPS-1 (Figure 12). While these are similar compounds as are found in the 

extraction wells, based on concentration magnitude both in extracted groundwater and in the 

characterized source area, it is not clear whether this mass is associated with the 

characterized source area or is associated with an unknown source. Further investigation is 

required to characterize not only the capture character of the P&T system, but the source area 

as well. 

With regard to the MI P&T, there is an insufficient amount of data to assess the capture 

efficiency. Clearly RS-2 wells are providing effective local capture. However, it appears 

that mass is getting by south of these wells. While the RS-1 wells are extracting high 

concentrations, there is insufficient data to support a capture characterization. 

7.1.8 Conclusion 

This section presented an analysis for characterizing the nature and extent of 

contamination associated with the CPS/Madison Site. The characterization was achieved by 

combining data relevant to source area characterization, hydrogeology, the time-history of 

aquifer stress conditions, and groundwater contaminant time trends. While the VOC plume 

and the metals plume characterizations were presented separately, the interpretations and 

assumptions used for both are self-consistent. 

The VOC plume is assumed to be unique to the CPS Site. The following conclusions 

are drawn from the analysis (pending further investigation): 

• The plume is characterized spatially by chlorobenzene. 
• Distribution of CPS mass is consistent with identified source area, groundwater flow 

and water quality data. 
• There is significant VOC mass (CB, DCB, Benzene) crossing CPS property line near 

CPS-1. 
• MI P&T (wells RS-2) does not appear to be capturing the entire CPS plume. 
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• Additional characterization is warranted for source and transport of mass found near 
CPS-1. 

• Current CPS P&T is capturing the EPLC VOC plume. 
• There is no evidence of metals contamination on CPS property. 

The metals plume is assumed to be unique to the MI Site. The following conclusions 

are drawn from the analysis (pending further investigation): 

• Zinc is the primary fingerprint compound which defines plume distribution. 
• The capture system is removing significant mass (zinc and copper). 
• Mass may be getting by the RS-2 group wells to south. 
• Offsite contamination is attenuating. 
• Metals contamination does not appear to be affecting supply wells 6 and 7, and 

appears to affect well 5. 
• No evidence of metals contamination on CPS property (up-gradient). 
• MI P&T is capturing VOC mass from EPLC and CPS. 

Additional data needs to be collected to fill data gaps and verify the conceptual model 

for contaminant source, transport and fate. 

7.2 Source Area Soil Characterization 

As discussed in previous sections, the CPS RI was completed in three phases (Phase I, Phase 

II and Phase III). A Draft Feasibility Study was submitted by Ciba in May of 2001. As a 

result of the RI and FS, contaminated soils were delineated in all areas of the site except for 

soils beneath the tank farms on the site. Plant operations prevented access to tank farm soils 

during the RI and FS and were therefore only sparsely characterized. However, the plant 

closed in 2001 and operations in the tank farm ceased thereby opening access to tank farm 

subsurface soils for the 2003 additional soil and source area characterization. 

Ciba Specialty Chemicals Inc. submitted a Sampling and Analyses Work Plan to the New 

Jersey Department of Environmental Protection (NJDEP) on July 28, 2003. NJDEP approved 

the work plan and an initial phase of the work plan was implemented in October 2003. A 

second phase of fieldwork was conducted in December 2003. The purpose of these field 

activities was to collect additional soil samples from source areas beneath the site to provide 

additional characterization of soils beneath the tank farm areas. The data supplemented the 

previously collected RI / FS data. 
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A total of 28 borings were conducted at the site in 2003. 129 soil samples were collected 

during the two phases. The initial round of sample collection was conducted by A.C. Shultes, 

Inc. using split-spoon sample collection methods. The second round of sample collection was 

done by CT & E, Inc. using geoprobe coring techniques. The split-spoons and cores were 

screened with a handheld Photo Ionization Detector (PID) to locate the highest concentration 

along the 2-foot core. Samples were collected from the 1-foot interval that emitted the 

highest VOC screening results. Note that utilization of this screening technique results in the 

collection of samples that are biased high in relation to the full length of the spoon. All 

samples collected were extracted with methanol in the field and sent to Lancaster Laboratory 

for analysis by EPA Method SW846 - 8260. Samples were collected from depths as deep as 

72 feet below land surface. Most sample collection focused on the upper 20 feet of soil 

beneath the site. Six of the 28 borings penetrated deeper than 20 feet. 

For ease of review, please note that the figures for this section are included within the 
section. 

Boring locations for all source area and soil samples are depicted on Figure One in plan 

view. A cross section oriented with a south to north view is presented in Figure Two. The 

cross section shows color coded sample locations. Figure Three is a three dimensional view 

of the color coded sample locations oriented with a south to north view of sample locations 

and color coded TVOC concentrations. The water table is very shallow at the site. Depending 

on rainfall, the water table varies from near land surface to only a few feet below land 

surface. The greatest mass of contamination is located at shallow depths (within 10 to 15 feet 

below land surface). A summary table of all soil data is presented in Table One. An 

examination of the data in Table One indicates BTEX compounds, chlorobenzene and 

dichlorobenzenes are the most commonly detected compounds at the site. 

The source area is depicted on Figure One. It contains approximately 30,000 cubic yards of 

material with TVOC concentrations between 10 mg/kg to 100 mg/kg. Approximately 10,000 

cubic yards of material is between 100 mg/kg and 1000 mg/kg. There is about 500 cubic 

yards of material greater than 1000 mg/kg. Volumes were determined using a geostatistical 

block model. 
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FIGURE ONE 
CPS SITE - PLAN VIEW 
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FIGURE TWO 
CPS SITE 

Cross Section of Color-Codecs i VQC Son osmples 
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FIGURE THREE 
CPS SITE 

3D Grid of of Color-Coded TVOC Soil Samples 
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TABLE ONE 
Statistical Summary Of Source Characterization Data 

Chemical Name Detected Max Result Mean MCL NJDEP 
% mg/kg mg/kg mg/l IGWSCC 

mg/kg 
TOLUENE 58 2200 25.09 1 500 
XYLENE (total) 46 550 8.00 1 10 
ACETONE 40 45 1.93 0.7 100 
CHLOROBENZENE 34 310 2.65 0.05 1 
ETHYLBENZENE 30 77 1.64 0.7 100 
1,2-DICHLOROBENZENE 28 2800 26.18 0.6 50 
1,4-DICHLOROBENZENE 27 220 2.04 0.075 100 
BENZENE 18 98 0.85 0.001 1 
METHYLENE CHLORIDE 14 350 4.73 0,003 1 
CIS-1,2-OICHLOROETHENE 10 150 2.49 0.07 1 
1,3-DICHLOROBENZENE 10 27 0.67 0.6 100 
TETRACHLOROETHENE 8 19 0.93 0.001 1 
TRICHLOROETHENE 8 1200 13.45 0.001 1 
12-DICHLOROETHANE 7 45 120 0.002 1 
1,1,2 2-TETRACH LOROETH ANE 3 17 0.05 0.001 1 
TRANS-1,2-DICHLOROETHEN E 3 5.8 ~ 0.10 0.1 50 
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11 INTRODUCTION 

This document describes the CIBA SPECIALTY CHEMICALS CORPORATION Quality 

Assurance poUcies and procedures related to chemical monitoring for environmental pollutants 

with respect to the Coiporate Remediation Laboratory in Toms River, New Jeraey. 

*•2 PURPOSE 

Although the Laboratory is not certified by a State or Federal Regulatory Agency, the Laboratory 

is dedicated to providing the Corporate Remediation Services Department with analytical data 

and services that conform to specified requirements, identical to those of a certified laboratory. 

This Quality Assurance Manual details the equipment and general procedures and practices 

utilized to maintain this objective, and presents an overview of the essential elements of the 

Toms River Corporate Remediation Laboratory Quality Assurance program. The Laboratory's 

commitment to product of the highest quality data is reflected by our investment in the best 

available analytical instalments. The Laboratory is capable of testing a full array of sample 
materials for a wide variety of organic and inorganic chemicals. 

1-3 SCOPE 

The Corporate Remediation Laboratory Quality Assurance Program is designed to control and 

monitor the quality of data generated in the Laboratory. The program has four key elements. 

Demonstrating Laboratory capability by providing information which documents the 

overall qualifications of the Laboratory to perform environmental analyses; 

Generate data is scientifically sound, meets project objectives, and is appropriate for 
its intended use. 

• Controlling Laboratory operations by establishing procedures which measure the 
Laboratory's performance on a daily basis; 
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• Measuring matrix effects to detemrine the effect of a specific matrix on method 
performance; and 

• Repotting appropriate QC information with the analytical results to enable the data 

user to assess the quality of the data. 

involved in implementing each aspect of the Toms River Corporate 
Remediation Laboratory program are described in this document. 

^ ̂  Pr°CedUreS deSOribed hCTdn ^ 10 systematic enors 

fee occuncnce of other enors. However, no QA program, regardless of how 

m0rS WhiCh may » «"**• QA program forms 

occa! 7 and ide",ifVin8 "4 correctinR those errors which do 

occasionally occur. These QA policies and QC procedures must be coupled with fee 

Phonal judgment of the technical ^interpreting fee events smrounding fee generation of 

final result to ensure that quality data is consistently produced. 

rrrr'T TT *"*<» to fee QAM are 

Virion is7 ab°^ato^',° t^Place fee outdated copies so feat only fee most current 

emolov feT " t^poosihility of fee Laboratory Manager to ensure that all Laboratory 

JL™^'m2CtbmaeiVe° witb>°°*<™>*y wife, fee procedures laid om in tin's manual 

and associated documentation. Every fifth year a new daiu • •« 
i rpna  D * ^ 1S wntten as required per USEPA 
•EPA Requirements for Quality Management Plans" (QA/R-2, March 2001). 

ZllT ̂  ̂  "f ̂  aS"'Uality —1 - ihe following teX, are 
set torth as minimums. 
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Organization 

ORGANIZATION ANQ MANAOFMEMT 

Although the Toms River Corporate Remediation Laboratory has a small staff, a high degree of 

quality assurance is maintained due to the ability and experience of each staff member. An 

organizational chart, resumes of key staff and experience and educational profiles for the enthe 
laboratory are presented in Attachment A. 

Executing an effective QA program in a laboratoty system demands the commitment and 

attention of both management and staff. The QA effort at the Toms River Corporate 

Remediation Laboratory is directed by its Laboratory Manager. The Laboratoty Manager reports 

directly to the Technical Director of Ciba Remediation Services and has the responsibility to 
overseeing and regulating all Laboratory functions. 

The implementation of the QA program in the Laboratay is the rasponsibility of dm Laboratory 

anager. In addition, all scientists within the organization play a vital role in assuring the 

quality of their work. The success of the Toms River Corporate Remediation Laboratory is 

ependent upon to continued commitment of all members of to organization to a strong and 

via eQA Program. The responsibilities and levels of authority within to organization are 

Stroctured to provide a strong QA Program. The responsibilities and levels of authority within 
the organization are described below. 

CURRENT PERSONNEL grip KF.y pnsrrrrwe 

The Toms River Corporate Remediation Laboratory Quality Assurance Officer is: 

Dr. David R. Ellis,Ph.D. 
Laboratory Manager 

Voice: (732)914-2510 
Fax: (732) 914-2909 
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# Key T0mS River C°T°rate R™«Bation Laboratory parsonnal directly responsible for overall 
sampling and analytical project coordination include: 

Ms. Dorren K. McNichols, B.S. 
Remediation Chemist, QA / QC 

Voice: (732)914-2512 
Fax: (732) 914-2909 

Key personnel directly responsible for analyses of the samples inclode: 

Ms. Janet M Hlavac, B.S. 
Remediation Chemist & Sample Custodian 

Voice: (732)914-2512 
Fax: (732)914-2909 

Mr. Bill Mores 
Air Monitoring Supervisor 

Voice: (732)914-2824 
Fax: (732)914-2909 

All of the above personnel are located at: 

Ciba Specialty Chemicals Corporation 
Oak Ridge Parkway 

PO Box 71 
Toms River, NJ 08754 
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31 LABORATORY MANA HER 

Tie QA effort within the Toms River Corporate Remediation Laboratory is directed by the 

Laboratory Managa who reports to the Technical Director of Ciba Remediation Services. 

The Laboratory Manager is responsible for: 

Developing and implementing a QA program that ensures that all data generated in 

the Toms River Corporate Remediation Laboratory is scientifically sound, legally 
defensible, and of known precision and accuracy; 

Monitoring the QA Plan to ensure compliance with QA objectives in the Remediation 
Laboratory; 

• Developing and implementing new QA procedures within the system to improve data 
quality; 

• Conducting audits and inspections of the Toms River Corporate Remediation 

Laboratory on a regular basis, and applying corrective actions as needed to ensure 

compliance with the Toms River Corporate Remediation Laboratory QA Plan; 

Establishing databases that accurately reflect the performance of the Remediation 
Laboratory;  ̂

Communicating QA issues with both clients and Laboratory staff; 

Promoting sound QA practices within the environmental regulatory and analytical 
communities; 

Actively supporting the implementation of the Toms River Corporate Remediation 
Laboratory Quality Assurance Plan within the Laboratory; 
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• Maintaining accurate SOPs and enforcing their use in the Laboratory; and 

Maintaining a work environment that emphasizes the importance of data quality. 

The Manager of the laboratory has the authority to accept or reject data based on compliance 

with well-defined QC criteria. The Manager is the final authority on all issues dealing with data 

quality and has the authority to require that procedures be amended or discontinued, or analyses 

suspended or repeated. In addition, the manager can accept or reject data that falls outside of 

established QC guidelines if, in his judgment, there are technical reasons which warrant the 

acceptance or rejection of the data These circumstances must be well documented, and any 

need for corrective action identified by the incident must be defined and initiated. The 

Laboratory Manager who directs the analytical work at the Toms River Corporate Remediation 

Laboratory is directly responsible for ensuring that all employees reporting to him are complying 

with the Corporate Remediation Laboratory Quality Assurance Plan. Also the Manager has the 

authority to recommend suspension or termination of employees on the grounds of dishonesty, 

incompetence or repeated non-compliance with QA procedures. The authority of the Laboratory 

Manager comes directly from the Technical Director of Ciba Remediation Services. 

3 2 CHEMISTS AND TECHNTCTAmc 

All Laboratory personnel involved in the generation end reporting of data have a responsibility to 

understand and follow specific analytical methodologies detailed in Standard Operating 

Procedures (SOPs) and the Toms River Corporate Remediation Laboratory Quality Assurance 
Plan. 

Laboratory personnel are responsible for 

• Having a working knowledge of the Toms River Corporate Remediation Laboratory 
Quality Assurance Plan; 

Ensuring that all work is generated in compliance with the Toms River Corporate 
Remediation Laboratory Quality Assurance Plan; 
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• Performing all work according to written SOPs; 

• Ensuring that all documentation related to their work is complete and accurate; and 

• Providing management with immediate notification of quality problems. 

Laboratory personnel have the authority to accept or reject data based on compliance with well-

defined QC criteria. The acceptance or rejection of data that fall outside of established QC 

guidelines must be approved by Laboratory management. The authority of the Laboratory 
personnel flows from the Laboratory Manager. 

The Sample Custodian is responsible for the receipt and handling of samples within the 
laboratory. Responsibilities include: 

Implementation of proper sample receipt procedures and sample preservation; 

• Implements, completes and/or reviews external and internal chain-of-custody, as 
appropriate; 

Communicates and records anomalies associated with the condition of samples upon 
receipt of samples to the Laboratory Manager; 

Assigns a laboratory identification number to a sample and logs the sample into the 
Laboratory Information Management System (LIMS); 

• Secures sample storage and preservation; 

• Assists Health and Safety Officer with sample disposal; and 

• Reviews storage monitoring records. 

Reporting and Document Control fa performed by all employees of the Laboratory. All 

employees are responsible for compiling analytical reports and achieving data results. 
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DORREN K. MclSIICHOLS 
1417 Broadway Boulevard 

Toms River, New Jersey 08757 
(732) 244-8335 

PROFESSIONAL EXPERIENCE 

Ciba Specialty Chemicals Corporation, Toms River, New Jersey 1QO, D 

' 1997-Present 
Supervisor/Chemist GC/MS Laboratory 

NJDE^^-S^^ndQJ^pTOtoco^for^c/MS00^0^"9 environman,al samP>« "stag EPA. 

s e n s e s ? t ^  
Develop GC method* , laboratory instrumentation. 
Analyze air samples following TO-*™ V?ya9®r Portable GC. 

^S5sa~SssSsr-
CIBA-GEIGY Corporation, Toms River, New Jersey 

Laboratory Supervisor / Senior Chemist 

G^mcvHG)>aM '̂ niqlief (IC,OC), 
Responsible for training and cross trainino of n'*7c , u wet chem'stry methods. 

.  2 » s s r s a r i z s V  s o p  

requirements. a"M Manual '"corporating traoeabHity of standards and GLP 

Assured safe working conditions 'kfmTla^ratonrttv0" ®h t'fl"*®" review 01 analytical data. 
• Departmental Hazardous Waste Coordinator^ mu9^ training and inspections. 

allov™dthela^r^to1l^^^aSTOrtrSoutvieaS*d Samp'e 0UlpUt by 45% and ' skksssew 
analysis from the slower GFAA totheCP and' 0"° f® l3bora'ory resul,in9 In the transfer of 
to chromatography separaUonteSrniquis C'aSSiCal wel chemlst<> techniques 

Chemist B 
Analyzed environmental samDles i ic inn CDA M ~ 1989-1991 
Assured conT GFM'  ̂M and c0'd vaP°r S* ® °LP P""°Cols f0rlC' '<* 
Assured conformance to NJDEP requirements. * 
Assisted in achieving laboratory certification, 

m a.ne , calibrated, and solved problems with laboratory instrumentation. 
ll^at Analytical Chemist 

bn^emented^sw MaierialTesUn^Prograin'imi'j' ct,.ern's''*' LC, GO and IC laboratories. 

asrrraw ma,ertai ™°n wiih purchasin®pa—a| 

cX7 'T:TS resu.dnginTdecreasein ZjZ&F™™* °" Pr°Per add Created a database utilizina LOTU^ 1 o i * 
and developed analytical methodology for testing™ feCOrdin9 raw material analytical results 



Oorren K> McNichols 
Technical Assistant 2 

' srssisisrw Technteans - p~ ,estin9 

• fr°m plant "^opmenl to production 

So«waro. ^ C°|W S*tem Spearophotoroeter and assisted in debug8in3 exisdnp 

Laboratory Technician 

multitu^ and finished products" using a 

LABORATORY SKILLS 

• iCP (Fisons & Leeman) 
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40 TRAIN rNn 

It is the Policy of the Laboratory to employ permanent staff who are appropriately qualified 

an or tnrmed to perform their respective duties. Where, for project reasons, it is necessary to 

employ temporary staff, the laboratiny ensures that the same criteria as those governing 
permanent staff apply with respeet to training and qualifications. 

Personnel training procedures begin with an orientation program designed to familiarize thenew 

associate with safety and chemical hygiene issues, the importance of quality assurance-quality 
contro the analytical laboratory, and company policies and benefits. 

Tie level of marring necesstuy to perfbnn analytical tasks i, detennined from employeeb 

ac emic ackground and past experience, technical courses, and on-the-job training with 

f meU,0dS °r "taltnnentation. The responsibility of formal academic training lies 

foremost with the individual. The responsibility for the additional specialized skills obtained 

ough m-house trammg or external workshops is a shared obligation of the individual, his/her 

^pemsor, and the laboratory. An individual's academic and professional experience is kept on 

file including an initial statement of qualifications or resume and any additional documentation 
concerning subsequent training 

In order to «sure that fire policies and objectives of this QAM are communicated to all new 

personnel, all associates are required to read this QAM during the training process. This training 

«. documented on the Record of Individual Training (Attachment E) and included in the training 
nles of each associate. 

Trainees are under the supervision of experienced analysts who are responsible for showing them 

the analytical procedures including applicable QA/QC measmes. A new analyst is not permitted 

to p^form an analysis until his/her supervisor is confident that the analytical and QA/QC 
procedures can be carried out correctly and method proficiency is documented 
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Technical training is accomplished within die laboratory to ensure method (SOP) 

comprehension. All new personnel are required to demonstrate competency in performing a 

particular method by successfully completing a Demonstration of Capability (DOC) before 
conducting analysis independently. 

DOCs are performed by analysis of four replicate QC samples. Results of successive LCS 

analyses can be used to fulfill the DOC requirement. The accuracy and precision, measured as 

average recovery and standard deviation (using n-1 as the population), of die 4 replicate results 

are calculated and compared to those in the test method (where available). If the test method 

does not include accuracy and precision requirements, the results are compared to target criteria 

set by the laboratory. The laboratory sets the target criteria such that they reflect the DQOs of 

the specific method or project A DOC Certification Statement is recorded and maintained in the 

employee's training or personnel file. An example of a DOC Certification Statement can be 
found in Attachment £. 

The Toms River Corporate Remediation Laboratory is equipped with many structural safety 

features. Each associate is familiar with the location, use, and capabilities of general and 

specialized safety features associated with their workplace. To protect associates from potential 

workplace hazards, the Toms River Corporate Remediation Laboratory provides and requires the 

use of certain items of protective equipment. These include safety glasses, protective clothing, 

gloves, respirators, etc. For a complete description of the types of personal safety equipment 

available and applicable to a particular workspace, refer to the laboratory Chemical Hygiene Plan 
manual. 

4-1 ON-GOING TRAINING 

The Toms River Corporate Remediation Laboratory has a firm commitment to make sure that all 

analysts remain proficient in the tests that they perform. SOPs are reviewed annually and 

analysts are required to read the latest version of the SOP. Performance evaluations are analyzed 
by the laboratory. 
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4 2 ETHICS POT Try 

Establishing and maintaining a high ethical standard is an important element of a Quality 

System. In order to ensure that all personnel understand the importance the Corporation places 

on maintaining high ethical standards at all times, the Ciba Specialty Chemicals Corporation 

requires that each employee understands the Corporate "Code of Conduct" policy and receives 
formal training. 
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He Toms River Corporate Remediation Laboratory is active in environmental analysis and 

offers a fell range of analytical services to the Corporate Remediation Services Department. He 

laboratory is compliant with ctarent Occupational Safety and Health Administration (OSHA) 

regulations and is equipped with environmental controls including air conditioning and building 

secunty systems. In addition, the laboratory is outfitted with instrumentation evhituu  ̂
advanced technology and automation. 

The laboratory facility has high purity water system. 

5.1 SECURITY 

Because of dm nature of tire Toms River Corporate Remediation Laboratory's woric, adequate 

security of the facilities, equipment and project files is necessary. Visitors register upon entering 

the Site and are accompanied by an associate while visiting. He Laboratory Manager ensures 

that personnel are familiar with the Toms River Corporate Remediation Laboratory* security 
policies. 

The laboratory facilities are secured with an alarm system. 

5 2 equipment inventory 

A comprehensive list of major instrumentation available, along with supporting and 
miscellaneous equipment can also be found in Attachment C. 
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PREVENTIVE MAINTENANCE 

To minimize system down time and collective maintenance costs, and to ensure data validity, the 

Remediation Laboratory utilizes a system of preventive maintenance. General preventive 

maintenance procedures, many of which are unique to particular instruments, are outlined in 

each instruments operation manual. All routine maintenance is performed as recommended by 

the manufacturer. The manuals also assist in the identification of commonly needed replacement 

P«s, so that an inventory of these parts can be maintained at the laboratory. It is the 

Chemrsts/Technicians' responsibility to make sure that the most current version of the operator 

manual is available in the laboratory. Routine maintenance is performed by the analyst while 
external technicians may be called in for major repairs. 

A bound maintenance and repair log notebook is kept with each instrument to record all routine 

and non-routine maintenance. Notation of the date and maintenance activity is recorded every 

tune service procedures are performed. This includes routine service checks by laboratory 

peraonnel as well as factory service calls. The return to analytical conbol following instrument 
repair is also noted in laboratory maintenance logbooks. 
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Whenever possible, the laboratory establishes standard for computer systems and 

equipment In instances where a vendor-provided solution is bundled with hardware and 

software, the vendor certifies that foe proposed hardware readily operates with ousting hardware 

Platforms, and will provide operating and maintenance instructions. Computer system hardware 

is configured by Toms River Corporate Remediation Laboratory associates or vendor 

technic.,*,. Major hardware items include systems used for data collection and dedicated and 
networked printers. Major software includes HP MS Chemstation. 
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8 0 LABORATOR Y SCOPR Off TP.QTfi 

The laboratoiy can be retpmsted to perform a wide varied of uwganic and organic analyses on 

vanons matrices including air, water, soil, and sludge. Analyses follow ameptable regulatory 

protocols. DetaUed descriptions of accepted procedures and reporting limits me maintained in 

individual method SOPs. Attachment D of this QAM presents a summary of the methods 
employed by the Toms River Corporate Remediation Laboratory. 
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9 0 REFERENCE TO TEST PROCEDIIRES TTSFH 

The following list includes the sources for the majority of analytical methods referenced by the 
laboratory: 

.Compendium Qf Methods for the Determination of Toxic Organic Compounds in Ambient Air. 
USEPA, January 1996. 

Guidelines Establishing Test Procedures for the Analysis of Pollutants Under the Cl^an 

M, 40 CFR Part 136, USEPA Office of Water. 

Methods for Chemical Analysis of Water and Wastes. EPA 600 (4-79-040), 1983. 

Methods fpr the Determination of Organic Compounds in Drinking Watw EPA-600/4-88-039, 

December 1988, Revised July 1991, Supplement I, EPA-600-4-90-020, July 1990, Supplement 
II, EPA-600/R-92-129, August 1992. 

Methods fpr the Determination of Inorganic Snhstances in Environmental Sample EPA 600 (R-
93-100), August 1993. 

Statement of Work; for Inorganic Analysis,, ILM04.0, USEPA Contract Laboratory Program, 
Multi-media, Multi-concentration. 

.Statement of Work for Organics Analysis, OLM03.2, OLM04.2, USEPA Contract Laboratory 
Program, Multi-media, Multi-concentration. 

Standard Method for die Examination of Water and Wastewater, 19th Edition; Easton, A.D. 

Clesceri, L.S. Greenberg, AE. Eds; American Water Works Association, Water Pollution Control 
Federation, American Public Health Association: Washington, D.C., 1995. 
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Test Methods for Evaluating Solid Waste Physical/Chemical Methods CSW846) Third Edition, 

September 1986; Final Update I, July 1992; Final Update HA, August 1993; Final Update II, 

September 1994; Final Update IIB, January 1995; Final Update III, December 1996. 

Annual Book of ASTM Standards, American Society for Testing & Materials (ASTM), 
Philadelphia, PA. 

USEPA Low Concentration Organic Analysis USEPA, OLC2.1. 

Procedure for Handling and Chemical Analysis of Sediment and Watw gampi« Plumb, 
Russell, USEPA Corps of Engineers, May 1991. 
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° ARRANGEMENTS KNSTTRTNG LABOR ATORY RRVTPW OF NF.W WCMK 

The Laboratory Manager considers available resonrces before accepting new work. The same 

consideration must be evaluated prior to the laboratory expanding its scope of testing. 

Feasibility of method development and method proficiency demonstration most be established. 

If the Laboratay detetmines it has the ability and desire to perfbim die work, a plan for 

implementation is prepared. This would include but not be limited to: acquiring necessary 

equipment, reagents and/or standards, training analysts, writing appropriate SOPs, and 
performing MDL and P&A studies. 
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n-0 CONFIDENTTAT.TTV 

It is the Remediation Laboratory's policy not to release any information pertaining to projects 
and reports, except to the person who submitted the samples. 
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This procedure provides guidance for investigation of technical complaints. That is, a complaint 

concerning the validity of the laboratories' test result or test methods or the interpretation of a 

technical specification. Complaints may originate verbally or in written form. AD complaints 

are documented and investigated by the Laboratory Manager. The Laboratory Manager is 

responsible for working together with the Chemist/Technician to investigate and resolve the 

complaint, dependent on the complexity and severity of the complaint. In cases where the 

complaint relates to data quality or the quality system, the QA Manager may conduct an internal 

aUdlt Dependin* 0n ±e tvpe of complaint, the time frame is decided, OeneraUy. if the 

complaint is related to the specific project date, it is resolved immA^y and the revised  ̂ic 
submitted 
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SUBCONTRACTED ANAT.VgEg 

There are occasions when particular laboratory analyses cannot be completed imhouse by the 

Toms River Corporate Remediation Lhbontmy. This may occur because the laboratory does not 

have the necessary instrumentation, equipment or certification to perform the analyses. The 

laboratory also subcontracts overflow work as necessary when instrument problems occur or 

physical capacity is exceeded. Prospective subcontracting firms are thoroughly reviewed with an 

emphasis on their quality control program and associated certifications; The Laboratory 

Manager wfll ensure that the laboratory receiving the subcontracted work maintains the 

necessary certifications and level of quality to perform the work to project specifications. When 

samples are sent, they are shipped to the subcontracting font fiom the laboratory, and the results 
Of the analyses are transmitted back to the laboratory for review. 
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14,0 PROCEDURES FOR TRACE ABILITY OF MR A ST TR F.MKMTR 

An external certified service engineer services balances on an annual basis. This service is 

documented on each balance with a signed and dated calibration stamp. Balance calibrations are 

verified on a monthly basis using Class S weights. Analytical balances are checked at multiple 

weights and the measured weight is recorded in a bound monitoring logbook. Any discrepancies 
are brought to the immediate attention of the Laboratory Manager. 

All mercury thermometers and temperature probes are calibrated annually against traceable 

reference thermometers. On a daily basis the temperature readings of the ovens, refiigerators, 

and other temperature-controlled equipment are recorded on log sheets. Any corrective action 
that is required is performed by the Chemist. 

The conductivity of the Iaboratory-deionized water is checked daily with an in-line meter. The 

accuracy of the meter is checked monthly with a conductivity probe in accordance with EPA 

method 120.1. This information is recorded on log sheets, which are maintained by a laboratory 
Chemist. 

Traceability of measurements is assured through the use of a system of documentation and 

analysis of testing materials. All standards used in the calibration of instrumentation are certified 

by the supplier as to their accuracy. These certificates of analysis are maintained by the 

laboratory. The preparation of all standards is recotded in department Standard Preparation 

Logbooks. Information to facilitate traceability is included in this documentation. All standard 

and reagent labels must contain the following information: solution ID. concentration, date of 
preparation, initials of preparer, expiration date. 
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Hie effectiveness of a QA program is measured by the quality of data generated by the 

laboratay. Data quality is judged in terms of its precision, accuracy, representativeness, 
completeness and comparability. These terms are described as follows: 

fisafea is the degree to which the measurement is reproducible. Precision can be assessed by 

measurements of duplicate preparations of a sample or matrix spiketaatrix spike duplicate set 

(MS/MSD). Precision is determined by comparison of these duplicates. The difference between 

two analytical measurements of the "same" sample prepared in duplicate leads to some indication 

of the prectsion or reproducibility of the.analysis mechanism. It is the analysis scheme that 

should be the greatest cause of departure from obtaining identical values. Statistical evaluation 

of a senes of differences allows an assignment of precision to the analysis for a given sample 

matrix. One indicator of precision is relative percent difference (RPD). The Toms River 

Corporate Remediation Laboratory determines control status of an analysis with regrnd to 

precision by employing the statistical analysis of historical duplicate data for a given analysis to 

generate control limits for the evaluation of future data generated by that analysis. Typically, a 

control limit for a specific analysis is RPD equal zero (identical duplicate results) to three 

standard deviations of an array of twenty recent RPD values. This may be tracked in a tabular or 
graphic manner. 

te&m is a determination of how close the measurement is to the tnre value. Accmacy can be 
assessed using standard reference materials or spiked envimnmental samples. The 

of the accuracy of a measurement requires a knowledge of foe hue or calculated value for foe 

control sample or of foe amount of analyte being added to the sample. Accuracy may be 

calculated in tenns of percent recovery, which is foe amount of analyte exhibited in the routine 

analysis of foe control sample minus any analyte originally present, divided by the amount 

a ded, expressed as a percent. The Toms River Cotporate Remediation Laboratory determines 

control status of an analysis with regrnd to accuracy by employing the statistical analysis of 

lustoncal recover data for a given analysis to generate control limits for foe evaluation of futom 
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] data generated by that analysis. Typically, a control limit for a specific analysis is plus/minns 

three standard deviation units about the average recovery of an amty of twenty recent recover 
pairs. This may be tracked in a tabular or graphic manner. 

Rypresenm  ̂is foe degree to which data accurately and precisely represent a characteristic 

o a populatton, parameter variations at a sampling point, a process condition, or an 

enwronmental condition. Analytical dm. should represent foe sample analyzed regardless of foe 

eterogenetty of the original sample matrix. The Toms River Corporate Remediation Laboratory 

staves to accommodate all sample matrices. Some samples may require analysis of multiple 

Phases to obtain rapresentative results. I, is foe responsibility of those performing foe sampling 
0 assure that the sample collected is representati ve of field conditions. 

QWlmrn is a measure of foe amount of valid data obtained from a measurement system 
compared wrth foe amount that was expected to be obtained under normal conditions. To be 

considered complete, the data set must conform to all quality control criteria which verify 

p ecision and accuracy for the analytical protocol. Immediate corrective action will be taken 

tvhen ts known that resampling will be required or if repreparafion or reanalysis of a sample 

will be required. Attempts will be made to perform the reanalysis within holding time so foat the 
data may be considered complete. 

OziB&lz&mtx expresses foe confidence with which one data set can be compared to another data 

set measuring foe same pmperty. Comparability is ensured through foe use of established and 

approved analyucal mefoods, consistency in foe basis of analysis (wet weight, volume, etc.), 

consistency rn reporting units (ppm, ppb, etc.) and analysis of standard reference materials. 

OumtmU is fire extent to which reported analytical results can be substantiated by supporting 

entahon. Traceabihty documentation exists in two essential forms: those which link the 

quanbtahon process to authoritative standards, and those which explicitly describe foe history of 

each sample from coUection to analysis and dtsposal. The traceability goai for foe laboratory is 

CIBA QAM (FINAL) (REVISED).doc -23-
01/23/03 



QUALITY CONTROL MEASURF.S 

Laboratory QC evaluation is provided as an integral part of every analysis. Tie main elements 

of analytical quality assurance at the Toms River Coiporate Remediation Laboratory include but 
are not limited to the following: 

• The generation of a multi-point calibration curve or the analysis of a daily or more 

frequently analyzed mid-range standard that verifies the initial multi-point curve; 

• The analysis of blanks; 

The analysis of matrix spike and matrix spike duplicates at a prescribed frequency; 

• The analysis of laboratory control samples at prescribed frequencies; 

• The analysis of surrogate compounds (organic analyses); and 

• The analysis of proficiency samples. 

The aforementioned elements are discussed below. Please refer to Section 21 of this QA Plan 
for a discussion Of calibration procedures. 

16.1 METHOD BT.AMK-

Method blanks, also known as reagent, analytical or preparation blanks, are analyzed to assess 

the level of background interference or contamination which exists in the analytical system and 

which might lead to the reporting of elevated concentration levels or felse positive data. 

As part of the standard Toms River Corporate Remediation Laboratory program, a method blank 

is analyzed with every batch of samples processed. A method blank consists of reagents specific 

to the method which are carried through every aspect of the procedure, including preparation, 

cleanup and analysis. The results of the method blank analysis are evaluated, in conjunction 
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( with other QC information, to determine the acceptability of the data generated for that batch of 
samples. 

Ideally, the concentration of target analytes in the blank should be below the Reporting Limit for 

that analyte. In practice, however, some common laboratory solvents and metals are Hiffici, to 

eliminate to the parts-per-billion levels commonly reported in environmental analyses. 

Therefore, criteria for determining blank acceptability must be based on oonghWio,, of ,he 

analytical techniques used, analytes reported and Reporting Limits employed. 

For organic analyses, the concentration of target analytes in the blank must be below the 

Reporting Limit for that analyte in order for the blank to be considered acceptable. An exception 

is made for common laboratory contaminants (methylene chloride, acetone, 2-butanone, toluene, 

and bis 2-ethyIhexylphthaIate) which may be present in the blank at up to 5 times the reporting 

limit and still be considered acceptable. This policy is consistent with the CLP policy and has 

been established in recognition of the foot that these compounds are frequently found at low 

levels in method blanks due to the materials used in the collection, preparation and analysis of 
samples for organic parameters. 

For metals analysis, the policy is that the concentration of the target analytes in the blank must be 

below two tones the reporting limit. If foe blank value for a target analyte lies below the 

reporting limit, the reporting limit for that analyte in the associated samples is A 

blank containing an analyte(s) above two times foe reporting limit is considered unacceptable 

unless the lowest concentration of the analytes in the associated samples is * least ten times the 
blank concentration (CLP protocol). 

For conventional inorganic tests, the method SOP directs how the blank is treated. Generally, a 

reagent blank is used both to zero the equipment and as one of the calibration standards. If a 

Preparation step is required for foe analysis, then a preparation blank is also analyzed to 

determine the extent of contamination or background interference. In most cases, the 

concentration found in the preparation blank is subtracted from foe concentration found in any 
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associated sample prior to calculating the final result. Blanks have no application or significance 
for some conventional inorganic parameters (e.g., pH). 

If the blank does not meet acceptance criteria, the source of contamination must be investigated 

and appropriate corrective action must be taken and documented. Investigation includes an 

evaluation of the data to determine the extent and effect of the contamination on the sample 

results. Corrective actions may include reanalysis of the blank and/or repreparation and 
reanalysis of the blank and all associated samples. 

For organic and metal analyses and selected conventional inorganic tests, method blank results 

are reported with each set of sample results. Sample results are not corrected for blank 

contamination. Occasionally, due to limited sample volume or other constraints, the laboratory 
reports data associated wife an unacceptable hlanlc, 

I&2 FIELD BLANK'S 

Field blanks are (heck samples that monitor contamination originating from the collection, 

transport, or storage of environmental samples. One example of a field blank is an equipment 

blank. An equipment blank is reagent water that is poured through the sample collection device 

following decontamination procedures to check the adequacy of the cleaning procedures for the 

sampling equipment Another type of field blank is a trip blank. A trip blank is a laboratory 

control matrix (typically water) which is sent to the field in an appropriate sample container, 

remains unopened in the field and then is sent back to the laboratory. The purpose of the field 

blank is to assess the impact of field and shipping conditions on the samples. The results from 

field blanks are reported to the client as a sample in the same concentration units as the samples 

themselves. No correction of the analytical data is done in the laboratory based on the analysis 
of field blanks. 

16,3 MATRIX SPIKE / MATRTY KPIKE DIJPT If! ATE fMS / MSnV 

A Matrix Spike (MS) and a Matrix Spike Duplicate (MSD) are QC check samples that are 

derived from the division of a concurrently analyzed environmental sample into two additional 
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and separate aliquots. Each aliquot is spiked with known concentrations of analytes 

representative of the method. The two spiked aliquots are processed separately and the results 

compared to determine the effects of the matrix on the precision and accuracy of the analysis. 

Results are expressed as percent recovery and relative percent difference (RPD). In accordance 

with the above criteria, five (5) percent of all samples are spiked in duplicate with the parameter 

being analyzed and the most recent twenty (20) results of these spiked samples are used to 

generate control charts for both percent recovery and relative percent difference between 

analyses of duplicate samples. Control limits for accuracy for each analyte are based on the 

histoncal average recovery of the spike pairs under consideration plus or minus three standard 

deviation units. Control limits for precision for each analyte are established at zero (no 

difference between duplicate results) to three standard deviation units of the mean RPD. 

16 4 LABORATORY CONTROL SAMPT.ES (T.CS) 

Laboratory control samples (LCS) are well characterized, laboratory generated samples used to 

monitor the laboratory's day-to-day performance of routine analytical methods. Laboratory 

control samples are reagent water that has been spiked with all method analytes or a group of 

analytes representative of the analysis. Because of the similarity of the LCS to a calibration 

standard, the source of the spiking material should be different than that of the calibration 

standards. Recoveries must meet acceptance criteria stated in the method SOP. Laboratory 

control samples are used to monitor the accuracy of die analytical process, independent of matrix 

effects. They are also used in conjunction with blanks to identify any background interference or 

contamination of the analytical system which may lead to the reporting of elevated concentration 

levels or false positive data. The fact that they are made from source materials different from 

calibration standards makes the LCS a good check for deteriorating or mislabeled standards. 

16*5 SURROGATE SPIKRS 

Surrogates are organic compounds which are similar to the analytes of interest in chemical 

behavior, but which are not normally found in environmental samples. Surrogates are added to 

samples to monitor the effect of the matrix on the accuracy of the analysis. Results are reported 

in terms of percent recovery. The Toms River Corporate Remediation Laboratory routinely adds 
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surrogates to samples requiring GC / MS or GC analysis. The laboratory does not control its 

operations based on surrogate recoveries in environmental samples unless method specifically 

state the requirement. The surrogate recoveries are primarily used by the laboratory to assess 

matrix effects. However, obvious problems with sample preparation and analysis (e.g., 

evaporation to dryness, leaking septum, etc.) which can lead to poor surrogate spike recoveries 

must be ruled out prior to attributing low surrogate recoveries to matrix effects thereby requiring 
re-extraction / re-analysis. 

Table 1 provides a brief summary of the frequency and control limits for the fundamental quality 

control measures performed for analyses by the laboratory. Additional types of quality control 
are performed as necessary. 

166 PROFICIENCY TESTTNfi 

The Remediation Laboratory participates in a proficiency testing program to assure the quality of 

test results. The laboratory participates in the program as appropriate for a particular project or 
regulatory program. 

Proficiency samples are handled and tested in the same manner (SOP, equipment, trained 

personnel) as normal environmental samples. Proficiency test sample data is archived with 
project records. 
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table 1 
Frequency and Control Limits 

Parameter QCType Frequency Control Limits 
method blank I per batch target analytes below 

RL, 1 Ox exception for 
lab solvents 

surrogate spike each sample, standard, limits listed in method 
blank 

MS/MSD set per 20 samples per limits listed in method 
matrix 

Corrective Action 

Volatile Organics 

LCS (Blank Spike) 1 per batch limits listed in method 

Semi-Volatile 
Organics 

method blank 

surrogate spike 

MS/MSD 

LCS (Blank Spike) 

1 per 20 samples or 
each batch 

system check, reanalysis 
of associated samples 

review, reanalyze based 
on technical judgment 
report results 

review, reanalyze LCS 
(Blank Spike) and 
associated samples, if 
appropriate 

blank 

target analytes below 
RL, 5x exception for 
common lab 
contaminates 
limits listed in method 

set per 20 samples per limits listed in method 
matrix 
1 per 20 samples or 
each batch 

limits listed in method 

reanalysis, if still out, 
reextract w/ samples 

review, reextract, based 
on technical judgment 
report results 

review, reextract w/ 
samples, if appropriate 

Extractable Organics 

method blank 

surrogate spike 

MS/MSD 

1 per 20 samples or 
each batch 

all compounds below 
RL 

each sample, standard, limits listed in method 
blank 
set per 20 samples per limits listed in method 
matrix 

LCS (Blank Spike) 1 per 20 samples or 
each batch 

limits listed in method 

reanalysis, if still out, 
reextract w1 samples 
review, reextract, based 
on technical judgment 
report results 

review, reanalysis or 
reextract w/ samples, if 
appropriate 

lab reagent/prep 
blank 

1 per 20 samples or 
batch 

Metals LCS (Blank Spike) 1 per batch 

replicates 

matrix spikes 

1 per 20 samples per 
matrix 
1 per 20 samples per 
matrix 

analyte below RL 

Soils: limits provide by 
vendor; Waters: ±20% 
±20% 

75-125% 

redigest batch 

redigest batch 

flag results 

flag results 

blank 
LCS (Blank Spike) 

Wet Chemistiy 

matrix spikes 

1 per 20 samples or 
batch 
1 per batch 

1 per 20 samples per 
matrix 
1 per 20 samples per 
matrix 

RL 

analyte RL 

80-120% recovery 

±20% 

75-125% 

Reporting 

system check, reanalysis 

system check, reanalysis 
of batch 
flag results 

flag results 

Limit 
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170 STATISTIC AT, CONTROT. T.TMTTS 

Hie laboratory utilizes specific minimum acceptance limits established by the method or 

acceptance limits are generated by the analysis of quality control samples (20 data points). This 

allows any out-of-control parameters to be detected before data is reported. If the out-of-control 

parameter is judged to be sample related, the analysis may continue. The corrective action 

policy must be followed, and the result reported with a comment qualifying the results. 

When an analysis is deemed out-of-control by the analyst performing the analysis, the reason for 

the out-of-control situation is investigated immediately. The response to the out-of-control 

situation will depend on the analysis and the SOP should be consulted. In addition, the 

Laboratory Manager is informed of the problem and does not allow any further analyses until the 

problem has been corrected. Corrections may include reassay of the check samples, 

recalibration, instrument maintenance or other SOP mandated operations. If it is necessary to 

report results obtained when the system is judged to be out-of-control, the corrective action 

policy will be Mowed, the data will be flagged on the laboratory analysis report, and a 
qualifying comment will be attached. 
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J8.0 PROCUREMENT AND INVENTORY CONTROL 

Chemical reagents, solvents, gases, glassware and general supplies are ordered as needed to 

maintain sufficient quantities on hand. Criteria for all equipment and reagents effecting data 

quality are well defined in the SOPs. Any item critical to the analysis, such as an instrument or 

reagent, received and accepted by die laboratory is documented. This includes type, age, and 

acceptance status of the item. Reagents are dated upon receipt and upon opening to establish 

their order of use and to minimize the possibility of exceeding their shelf life. 
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19.0 PROCEDURES FOR HANDLING TEST ITEMS - SAMPLE CUSTODY 

Sample representativeness and integrity are the foundations upon which meaningful analytical 

results rely. A documented and approved sampling plan reflecting data quality objectives should 

be in place at the sampling site. The integrity of the sample should be maintained through the 

use of preservation techniques specified in the relevant protocols. Samples are submitted to the 

laboratory under standard chain-of-custody procedures. A copy of the laboratory Chain of 
Custody form can be found in Attachment E. 

191  SAMPLE ACCEPTANCE POT TPV 

Upon receipt, samples proceed through an orderly processing sequence specifically designed to 

ensure continuous integrity of both the sample and its documentation. Samples are considered 

compromised" if the following conditions are observed upon sample receipt: 

• Color and/or samples are received outside of temperature specification. 

• Samples are received broken or leaking. 

• Samples are received beyond or close to the holding time. 

• Samples are received without appropriate preservative. 

• Samples are received in inappropriate containers. 

• COC does not match samples received. 

• COC is not properly completed or not received. 

• Breakage of any Custody Seal. 

• Apparent tampering with cooler and/or samples. 

• Headspace in volatiles samples. 

• Seepage of extraneous water or materials into samples. 

• Inadequate sample volume. 

• Illegible, impermanent, or non-unique sample labeling 
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All samples are received by the Toms River Corporate Remediation Laboratory personnel and 

are carefully checked for label identification and matched to accompanying ehain-of-custody 

records. Additionally, sample temperature and pH information are obtained and recorded, as are 

any unusual sample conditions such as breakage. Each sample is then assigned a unique 

laboratory identification number through a computerized Laboratory Information Management 

System (LIMS) that stores all identifications and essential information. The LIMS system tracks 

the sample from storage through the laboratory system until the analytical process is completed 

and the sample is disposed of Internal chain-of-custody is maintained. Access to the 

Remediation Lab, LIMS and to the sample storage areas is restricted to preclude unauthorized 

contact with samples, extracts or documentation. The samples are stored in a limited access 

refrigerator maintained at one to four degrees centigrade. At an appropriate time, samples are 

lab-packed and disposed of as hazardous waste through the Toms River site waste-handling 
program. 

An example of the Toms River Corporate Remediation Laboratory Chain-of-Custody Record 

used to transmit samples from the client to the laboratory is given in Attachment E. Sample 

bottles provided to the client by the laboratory are precleaned and batch analyzed and are 

transmitted under custody. Overall responsibility of the sample custody function is held by the 
Laboratory Manager. 

19,2 SAMPLE PROCESSING PROCF.DT IR E 

19-21 SAMPLE CONTRm 

• Check and document physical condition of sample. 

• Verify documentation and analysis assignment. 
• Log into LIMS. 

• Send acknowledgement letter to client, (where applicable) 
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19.2.2 Proper Storage 

• Store sample according to preservation guidelines. 

• Transfer sample to lab with proper documentation. 

19.2.3 Laboratory 

• Document analytical work. 

• Return used samples to Sample Control. 

19.2.4 Sample Control 

Return sample to client or arrange for sample disposal in compliance with state and 
federal guidelines. 
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20.0 HOLDING TIMES AND PREPARATION OF SAMPT.RR 

The holding time for every analysis is established in Federal or State regulations and is 

documented in the method SOP or on a project specific baas. Holding times are normally 

tracked by the Chemist/Technician using the LIMS. Attachments provides detailed 

information on sample containers, sample preservatives, etc. Alternatively, the analytical 

method utilized will provide guidance for sample containers, sample preservation and hold times. 

Work is scheduled by the Laboratory Manager and Section Supervisors to avoid expiration of 

any sample prior to analysis. If any holding times are not met, the laboratory informs the 

Laboratory Manager as soon as possible and the Laboratory Manager notifies the client. 

Samples are prepared according to standardized methods. Batches are generated according to 

preparation method, analytical method, and matrix. In general, batches do not exceed 20 field 

samples of the same matrix and are defined as samples prepared at the same time. 

Inorganics (Metals and Wet Chemistry} - Samples for analyses are prepared in batches 

containing a maximum of 20 samples of the same or similar matrix. A laboratory blank and 

laboratory control sample are digested with each batch. Matrix spikes (MS and MSD) and 

replicate analyses are performed for every 20 samples of the same matrix. 

Organics - Samples for organics analyses are prepared in batches containing a of 20 

samples of the same or similar matrix. The organic extraction labs are equipped for handling 

many matrices and various clean-up requirements including Florisil, GPC, silica gel, acid-base, 

copper and sulfur. A method blank is performed with each batch. Lab control samples are 

extracted with each batch for applicable methods. Matrix spike and matrix spike duplicate 
analyses are performed for every 20 samples of the. same matrix. 

Re preparation — Re-preparation or re-analysis of a sample may be required in cases of 

contamination, missed dilution, low surrogate recover, etc. Typically, if this reanalysis is 
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conducted outside of the holding time, the laboratory will be considered to have fulfilled its 

obligation to meet holding times if the preparation and/or analysis was initiated within the 

prescribed holding time. Additionally, a Corrective Action Report (Attachment E) is filed with 

the Laboratory Manager when the laboratory has initiated a re-preparation request 
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PROCEDURES FOR f? ALIBRATTON AND VERIFICATION 

Calibration of instrumentation is required to ensure that the analytical system is operating 

w>rrectly and functioning at the proper sensitivity to meet established reporting limits. Each 

instrument is calibrated with standard solutions appropriate to the type of instrument and the 
linear range established for the analytical method. 

Method specific SOPs discuss in detail how each instrument is calibrated, including ftequency 

for cahbration and re-calibration, and the source or grade of the cahbration materials. The range 

of analyses performed and instrumentation utilized is extensive and the calibration procedures 

are instrument specific, varying from analysis to analysis. The calibration procedures for 

organics usually include an initial system performance check and some type of initial calibration 

(with a minimum of five calibration standards for most methods) with each analytical series. 

On-going and closing calibration checks are also included in most analytical series. For each 

type of calibration standard or performance check, there are specific criteria to meet before 

sample analyses begin. These criteria are established in the methodologies as they are written in 
the referenced texts or by contract specifications. 

Pot Chrvwt«rr«pkvfMm Smtrymetn, (GCfMti) - prior to analysis of samples, the instrument 

is tuned with bromofluorobenzene (BFB) for volatile compounds and decafluorotriphenyl-

phosphine (DFTPP) for semi-volatile compounds or other tune criteria as specified by the 

method used. No samples are analyzed until the instrument has met the tuning criteria of the 
method. 

In general, the instrument is then calibrated for all target compounds. An initial calibration curve 

is produced to define the working range to establish criteria for identification. This initial 

cahbration is evaluated on a daily basis to ensure that the system is within calibration. If the 

daily Standard does not meet the established criteria, the system is recalibrated. 
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Chrvwuoyrnrtn, - Each chromatographic system is calibrated prior to r.rfnm.n-. 0f 

analyses. Initial calibration consists of determining the working range, establishing limits of 

detection, and establishing retention time windows. The calibration is checked as required to 

ensure that the system remains within specifications. In addition, continuing calibrations are 

performed at frequencies required by the method used. If the calibration checks do not meet 

established criteria, conective action that may include recalibration and reanalysis of samples is 
taken. 

Melak The Remediation Laboratory is currently evaluating the needs for purchase of metal 

analysis instrumentation for the OU-2 project If purchased, analysis for metals will involve two 

types of analytical instrumentation: inductively coupled argon plasma emission spectroscopy 
(ICP), and atomic absorption spectroscopy (AA). 

An ICP is calibrated prior to use by analyzing a multi-element calibration standard. The 

cahhration is then verified using standards from an independent source. For CLP a linear range 

venfication check standard is analyzed and reported quarterly for each element analyzed by ICP. 

This concentration is the upper limit of the ICP linear range and any result found above this limit 

must be diluted and reanalyzed. The cahhration is monitored throughout tire day by analyzing a 

Continuing Cahhration Blank (CCB) and a Contintriag Calibration Verification Standard (CCV). 
If the verification standard does not meet established criteria, corrective action is performed. 

AU samples for furnace analyses are single spiked. The method of standard additions or sample 

dilution is used when the single spike analysis indicates matrix interferences are present 

fVstCMmistw- The field of classical (wet) chemistry involves a variety of instrumental and wet 

chemical techniques. Calibration and standardization procedures vary depending on the system 

end analytical methodology required for a specific analysis. The cahhration is checked on an 

ongoing basis to ensure that the system remains within specifications. If the ongoing calibration 

check does not meet established criteria, analysis is halted and corrective action is taken. The 

procedures include examination of instrument performance and recalibration and reanalysis of 
samples back to the previous acceptable calibration check. 
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Methods performed at the laboratory are validated prior to sample analysis. Method validation 

involves the determination of sensitivity and linearity and reproducibility studies. This would 

include but are not limited to writing appropriate method SOPs and performing method detection 
limit studies. 

Method sensitivity is determined by method or instrument detection limit studies. The procedure 

to determine the method detection limit (MDL) follows 40CFR Part 136 Appendix B (revision 

1.1). The reporting limit for a given analyte may be derived from the MDL. MDL studies are 
conducted annually on all routine analytical methods. 

Th MDL is the approximate limit at which an analyte can be qualitatively detected "sing a 

specific method at a 99% confidence interval. The MDL is a statistically calculated value and 

measures the sensitivity of an entire method and is independent of device. The RL or Limit of 

Quantitation is the limit at which a compound can be qualitatively detected and quantified at a 

99% confidence interval. The RLs are also set based on specific knowledge about the analyte, 

project specific requirements and/or regulatory requirements. The RL is always greater than the 
MDL is typically set at 3-5 times the MDL. 

Toms River Corporate Remediation Laboratory reports results to the calculated MDLs or to 

sample specific RLs. For most methods, the low calibration standard is set as the laboratory 

Reporting Limit (RL) to monitor method sensitivity per instrument per calibration. Sample 

specific RLs are derived by taking into account various sample specific data, which can include 

the amount of the sample subject to testing, percent moisture, dilution factors, interferences and 
the base RLs for the analysis. 

In some cases, it is appropriate to report values between the MDL and the RL. In this region, an 

analyte can be qualitatively detected, but not accurately quantified. Any data point reported in 

this region is flagged with a "J" for organics and a "B" for inorganics, to indicate that it is an 
estimated value. 
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22.0 DATA REDT JfTTDM 

The individual analysis on the report are initially received by the analyst while performing the 

testing. The analyst ensures that all quality control information is in-control and correct before 

processing the data. In general, an analyst will process data in one of the following ways: 

• Manual computation of results with manual reporting. 

• Computer computation of results with manual reporting. 

• Computer computation and reporting of results. 

If the analyst manually processes the data, all steps in the computation are provided for review 

including the source of the input parameters such as response factors, dilution factors, and 

calibration constants. All calculations of manually processed data are checked during secondary 
review. 

For data that is processed using a computer and then entered into the LIMS by an analyst or data 

entry personnel, a hard copy of die computer generated results is kept and uniquely identified 

With the sample number and any other preparation or dilution information as may be needed. 
The hard copy results are used for data validation and secondary review. 

If computer processed data is directly acquired from the instrumentation, hard copies of the 

actual data are made and the analyst verifies that the following are correct before releasing 
instrumental data to the reporting system: 

• Sample numbers 

• Calibration constants / response factors 

• Output parameters such as units and compound names 

• Numerical values used for detection limits 

• Dilution and preparation factors 
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The hard copy of the results is used for data validation and review. After initial demonstration of 

proficiency of computerized programs, computer calculations are randomly spot checked while 
the manual entry of every result is verified. 
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23.0 DATA REVTEW 

The analyst who generates the data (i.e., log in, prepares and/or runs the samples) is responsible 

for primary review. The primary review is often referred to as "bench-level" review. One of the 

most important aspects of primary review is to make sure that the test instructions are clear, and 

that all project specific requirements have been understood and Mowed. Once the analysis is 

complete, the primary reviewer ensures that sample preparation information is complete, 

accurate and documented, calculations have been performed correctly, quantitation have been 

performed accurately, qualitative identifications are accurate, client specific requirements have 

been followed, method and process SOPs have been followed, method QC criteria have been 

met, QC samples are within established limits, dilution factors are correctly recorded and 

applied, non-conformances and/or anomalous data have been properly documented and 

appropriately communicated, and COC procedures have been followed. If the instrument 

calibration and recoveries of all quality control samples are within specified tolerances, then the 

data are presented for secondary review. If instrument calibration or the recoveries of any 

quality control Samples exceed specified tolerances, then affected sample results are evaluated 

and, generally, foe samples are submitted for re-analysis. Any manual integration that occurs are 
dated and signed and, if appropriate, noted in the case narrative. 

Secondary review (a complete technical review) is typically conducted by foe Laboratory 

Manager to determine if analytical results are acceptable. All calibrations, manual calculations 

and transcriptions are checked for accuracy and quality control sample results are evaluated 

against specific tolerances. If discrepancies or deficiencies exist in foe analytical results, then 
corrective action is taken. 

Correlation of results for different parameters of a sample is evaluated at this time before the data 
is presented in a final project report. 
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24.0 DATA REPORTING 

All of the information necessary for the interpretation of the test results and all information 
required by the methods used is included on the project analysis report. 

The content criteria listed below apply to all project reports: 

Title 

Laboratory Name 

Unique Laboratory Project Number 

Total Number of Pages (report must be paginated) 

Name of Analyst 

Project Name (if applicable) 

Laboratory Sample Identification 

Sample Identification 

Matrix and/or Description of Sample 

Dates: Sample Receipt, Collection, Preparation and/or Analysis Date 

Definition of Data Qualifiers 

Reporting Units 

Test Method 

The following are required where applicable to the specific test method or matrix: 

• Solid Samples: Indicate Dry or Wet Weight 

• Indication by flagging where results are reported below the quantitation limit. 

A Project Narrative and/or Cover Letter is included with each project report and at a 

includes an explanation of any and all of the following occurrences: 
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• Non-conformances 

• "Compromised" sample receipt (see Section 19.0) 

• Method Deviations 

• QC criteria failures 

The Laboratory Manager or his/her designee authorizes the releases of the project report with a 
signature. 

If revisions to project reports are required after issue, a revised report will be in the form of a 

separate document and/or electronic data deliverable. The revised report is clearly identified as 

revised with the date of revision and the initials of the person making the revision. Specific 

pages of a project report may be revised using the above procedure with an accompanying cover 

letter indicating the page numbers of fire project revised. The original version of the project 

report must be kept intact and the revisions and cover letter included in the project files. 

Subcontracted data is clearly identified as such, and the name, address, and telephone number for 

the laboratory performing the test is included in the project report. Subcontracted results from 

laboratories external to Toms River Corporate Remediation Laboratory are not reported on Toms 

River Corporate Remediation Laboratory report forms or Toms River Corporate Remediation 
Laboratory letterhead. 

Electronic Data Deliverables (EDD) are routinely offered as part of the Toms River Corporate 

Remediation Laboratory's services. The laboratory offers a variety of EDD formats like 
spreadsheet data summary in Excel. 

The Toms River Corporate Remediation Laboratory offers a wide range of project reporting 

formats, including EDDs, short report formats, and complete data deliverable packages modeled 
on the Contract Laboratory Protocol (CLP) guidelines. 

After all analytical data has been reviewed, the final report is assembled for submission to the 

client. The laboratory currently offers four levels for reporting analytical results. 
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Results, data consist of measurements taken during field analysis with the report consisting of 
results only. 

Results/QC reporting consists of an analytical report with results and Internal quality control 
results. 

Reduced Deliverables reporting consists of an analytical report with internal quality control 

results reported; these include laboratory control standards, surrogate spike recoveries, and 
method blank results. 

Regulatqfy Format (RF) refers to data submitted in CLP-like format. RF is defined by the 

submission of QA/QC supporting material including the raw laboratory data similar to that 

provided with CLP Statements of Work (SOW). RF reporting includes narrative, analytical 

results, supportive documentation including all raw data and preparation sheets, and all 

documentation related to chain of custody. Once the document is assembled, the sections are 

distinguished with index tabs. The pages are paginated in numerical order and photocopied. 

Copy(s) of the documentation are sent to the client, and the original document is retained in 
storage for a minimum of five (5) years. 
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25.0 DOCUMENT CONTROL 

The following documents are controlled at Toms River Corporate Remediation Laboratory: 

• Quality Assurance Manual 

• Standard Operating Procedures (SOP) 

Security and control of documents is necessary to ensure that confidential information is not 

distributed and that all current copies of a given document are from the latest applicable revision. 

Unambiguous identification of a document is through a header placed in the upper right or left 

hand corner of each page. The header contains the document name, revision number, revision 

Standard Operating Procedures (SOPs) contain the basic procedures and practices the laboratory 

uses to analyze a method. These procedures provide a basis for training new associates and for 
showing customers how analyses are performed. 

SOPs are written procedures for standardized methods (i.e., SW-846, EPA-600 methods) and are 

supplied primarily to document specific laboratory procedures used to satisfy the general 

requirements specified in the individual methods and to explain any differences between the 

application of the established method and the published procedure. If any difference exists 

between the Toms River Corporate Remediation Laboratory* SOP and a standard method's 

specific procedures, method validation studies are performed to document the fact that the 

change does not adversely affect the applicability of the method. In general, every effort is made 
to adhere to the protocols of the standard method. 
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26.0 RECORDS 

The laboratory retains all records related to sample analysis including raw data, calculations, 

derived data, calibrations and test reports. These records are maintained in a systematic manner 

for a minimum of five (5) years. Longer periods of storage may be arranged at the time of 
project initiation. 

Mistakes are never erased deleted or written over. They are corrected by drawing a single line 

through the error and entering the correction alongside. The correction is then initialed and dated 
by the responsible person. 

Each log book page or, as required, each entiy is dated and initialed by the analyst at the time the 

record is made. Pages inserted into logbooks are taped or glued onto a clean, bound page. 

Specific information on the types of logbooks, format of entry, and other pertinent information 
are contained in the appropriate sectional SOPs. 

The Laboratory Manager and/or Laboratory Chemists and Technicians periodically review 

laboratory notebooks for accuracy, completeness, and compliance to this QAM. If all entries on 

the pages are correct, then the Laboratory Manager or the Chemist/Technician initials and dates 
the reviewed pages. 

Corrective action is taken for erroneous entries before the Laboratory Manager signs off with 
approval. 
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Hie Remediation Laboratory only services the Onporate Remediation Department and, as such, 

does not retain certification by any State or Federal Government Agency. However, the 

laboratay does perform analyses of petfonnance evaluation samples periodically. Performance 

evaluation samples for water and soil matrices wffl be submitted as a separate submission to foe 
regulatory agency. 

Petfonnance evaluation samples for air analysis are not available, but foe laboratory will also 

subnnt analysis of a known spiked air sample, which includes foe chemicals of concern, to 
demonstrate its ability to produce accurate results. 
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28.0 CORRECTIVE ArTTON 

When errors, deficiencies, or out-of-normal situations exist, the QA program provides systematic 

procedures, called "corrective actions" to resolve problems and restore proper functioning to the 

analytical system. Any laboratory employee is authorized to initiate corrective action. 

Laboratory personnel are alerted that corrective actions may be necessary if: 

• QC data are outside the acceptance limits for precision and accuracy; 

• Blanks contain contaminants outside of acceptable limits; 

• Undesirable trends are detected in spike recoveries or RPD between duplicates; 

• There are unusual changes in detection limits; 

Deficiencies are detected by the Laboratory Manager during internal or external audits or 
from the results of performance evaluation samples; or 

• Inquiries concerning data quality are received from project managers. 

Corrective action procedures are often handled at the bench level by the analyst, who reviews the 

preparation or extraction procedure for possible errors, checks the instrument calibration, spike 

and calibration mixes, instrument sensitivity, and so on. If the problem persists or cannot be 

identified, the matter is referred to the Laboratory Manager for further investigation. Once 

resolved, full documentation of the corrective action procedure is filed. Corrective action 

documentation (Attachment E) is routinely reviewed by the Laboratory Manager. 
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29 0 CORRECTION OF ERRONEOUS REPORTS 

The discovery that, for whatever reason, an erroneous result has been released initiates 

immediate corrective action to rectify the error. If the error is discovered internally then the 

client is immediately notified by the Laboratory Manager to prevent use of the incorrect report 

for decision making. If a client or validator has a question or finds a deficiency concerning the 

data submittal, the Laboratory Manager is responsible for communicating and implementing the 

corrective action in the laboratory. The analytical results and all supportive documentation in 

question are submitted to the appropriate section for evaluation. Should a re-analysis be 

necessary, it is initiated if the sample is still available using a Corrective Action Report Fonn 

(Attachment E). If the re-analysis is out of holding time the result is qualified. If revisions to 

the report are necessary, corrections are made, initialed and dated; or if the complete new report 
(resubmission) is requested, all the pages with addendum are renumbered. 

Hard copies and revised electronic deliverables (where applicable) are given to the Laboratory 

Manager for re-submission to the client or validator. Revision of the case narrative, should it 

become necessary, is the responsibility of the Laboratory Manager. In some instances, clients 

request that sample handling information, recalculations or qualitative judgments are re-checked 

in order to ensure data integrity. In this case, resubmission of the data may not be necessary 
unless a problem is detected. 
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Departures from laboratory Standard Operating Procedures are not permitted unless the approval 

Of the Laboratory Manager is obtained prior to implementation of the departure. These 

exceptions must be documented with a SOP and/or highlighted in die case nan-alive, which 

accompanies the analytical results. Additionally, method validation studies and method 
detection limit studies are performed as applicable. 
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31.0 AUDIT 

The Remediation Laboratory does not participate in state and federal programs. The laboratory 

seeks to perform project-specific analysis under the guidance of the EPA or State at the 

Corporation remediation sites. As such, the Laboratory Manager will conduct quarterly internal 
audits and formally document the findings 

The audit program is focused on the following areas: 

• Maintenance of acceptable and complete SOPs 

• Maintenance of training records 

• Maintenance of notebooks 

• Maintenance of instrument records 

• Evaluation of standard control records 

• Evaluation of sampling handling procedures 

• Evaluation of data handling and storage procedures 
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QUALITY SYSTEM REVIEW BY MANAGEMENT 

A review of the quality system is conducted annually. Management, including but not limited to 

the Laboratory Manager reviews all aspects of the laboratory's quality system. The purpose of 

this review is to ensure the suitability and effectiveness of the Toms River Corporate 

Remediation Laboratory's program as well as provide opportunity for improvements. The 
review includes die following topics: 

• Reports from audits by clients and regulatory agencies 

• Reports from internal audits 

• Results of proficiency studies 

• Corrective actions from the past year and a review of their implementation 

• Details of complaints from clients and their resolution 

• Training goals and objectives 

• Staff, facility and equipment resources 

• Future plans and goals 

In addition to this annual review, daily meetings occur to communicate issues and needs which 
arise during the course of operations. 
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33.0 TERMS AND DEFINITIONS 

Accuracy the degree of agreement between a measurement and true or expected value, or 

between the average of a number of measurements and the true or expected value. 

Audit - a systematic evaluation to determine the conformance to specifications of an operational 
function or activity. 

Batch - environmental samples, which are prepared and/or analyzed together with the same 

process, using the same lot(s) of reagents. A preparation batch is composed of environmental 

samples of the same matrix. Where no preparation method exists (e.g., volatile organics, water) 

.the batch is defined as environmental samples that are analyzed together with the same process, 

reagents and personnel. An analytical batch can also include prepared samples originating from 
various environmental matrices and can exceed 20 samples. 

Cham of Custody (CQQ- an unbroken trail of accountability that ensures the physical security 
of samples, data and records. 

Confirmation — verification of the presence of a component using an additional analytical 

technique. These may include second column confirmation, alternate wavelength, derivatization, 

mass spectral interpretation, alternative detectors, or additional cleanup procedures. 

Corrective Action - action taken to eliminate the causes of an existing non-conformance, defect 
or other undesirable situation in order to prevent recurrence. 

Data Audit - a qualitative and quantitative evaluation of the documentation and procedures 

associate with environmental measurements to verify that the resulting data are of acceptable 
qualify. 
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Demonstration of Capability (DOC) - procedure to establish the ability to generate acceptable 
accuracy and precision. 

Document Control - the act of ensuring that documents (electronic or hardcopy and revisions 

thereto) are proposed, reviewed for accuracy, approved for release by authorized personnel, 

distributed properly, and controlled to ensure use of the correct version at the location where the 
prescribed activity is performed. 

Equipment Blank - a portion of the final rinse water used after decontamination of field 
equipment; also referred to as Rinsate Blank and Equipment Rinsate. 

Field Blank-a blank matrix brought to the field and exposed to field environmental conditions. 

Holding Time - the maximum time that a sample may be held before preparation and/or analysis 
as promulgated by regulation or as specified in a test method. 

Instrument Blank - a blank matrix that is the same as the processed sample matrix (i.e., extract, 
digestate, condensate) and introduced onto the instrument for analysis. 

Internal Chain qf Custody. - an unbroken trail of accountability that ensures the physical security 

of samples, data and records. Internal Chain of custody refers to additional documentation 

procedures implemented within the laboratory that includes special sample storage requirements, 

and documentation of all signature and/or initials, dates and times of personnel handling specific 
samples or sample aliquots. 

Instrument Detection Limit (TBI) - the minimum amount of a substance that can be measured on 

a specific instrument, with a specified degree of confidence that the amount is greater than zero. 

The IDL is associated with the instrumental portion of a specific method only, and sample 

preparation steps are not considered in its derivation. An IDL value, by definition, has an 

uncertainty of ±100%. The IDL thus represents a range where qualitative detection occurs on a 

specific instrument Quantitative results are not produced in this range. 
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Laboratory Control Sample (LCS) - a blank matrix spiked with a known amount of analyte(s), 

processed simultaneously with, and under the same conditions as, samples through all steps of 
the analytical procedure. 

Matnx ~ the substrate of a test sample. Common matrix descriptions are listed in the Table 
below. 

1 i,5, * •" 1 
Aqueous Aqueous sample excluded from the definition of Drinking Water or 

Saline/Estuarine source. Includes surface water, groundwater and effluents. 
Drinking Water Aqueous sample that has been designated a potable water source. 
Saline Aqueous sample from an ocean or estuary, or other salt-water source such as 

the Great Salt Lake. 
Liquid Liquid with <15% settleable solids. 
Solid Soil, sediment, sludge or other matrices with >15% settleable solids. 
Waste A product or by-product of an industrial process that results in a matrix not 

previously defined. 

Matrix Duplicate (MD) - duplicate aliquot of a sample processed and analyzed independently; 

under the same laboratory conditions; also referred to as Sample Duplicate, Laboratory 
Duplicate. 

Matrix Spike (MS} - field sample to which a known amount of target analyte(s) is added. 

Matrix Spike Duplicate (MSB) - a replicate matrix spike. 

Method Blank — a blank matrix processed simultaneously with, and under the same conditions as, 
samples through all steps of the analytical procedure. 
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Method Detection Limit (MDL) - the minimum amount of a substance that can be measured with 

a specified degree of confidence that the amount is greater than zero. Also referred to as Limit 
of Detection (LOD). 

Non-conformance - an indication, judgment, or state of not having met the requirements of the 
relevant specifications, contract, or regulation. 

Precision - an estimate variability. It is an estimate of agreement among individual 

measurements of the same physical or chemical property, under prescribed similar conditions. 

Preservation - refrigeration and/or reagents added at the time of sample collection to maintain 
the chemical, physical and/or biological integrity of the sample. 

Proficiency Testing - determination of the laboratory calibration or testing performance by 
means of inter-laboratory comparisons. 

Proficiency Test (PI) Sample - a sample, the composition of which unknown to the analyst, that 

is provided to test whether the analyst/laboratory can produce analytical results within specified 
performance limits. 

QAM (Quality Assignee Manual) - a document stating the quality policy, quality system and 

quality practices of the laboratory. The QAM may include by reference or other documentation 
relating to the laboratory's quality system. 

Quality Assurance (Protect) Plan (QAPP) - a formal document describing the detailed quality 

control procedures by which the quality requirements defined for the data and decisions 
pertaining to a specific project are to be achieved. 

Quality Control (QC) - the overall system of technical activities, the purpose of which is to 
measure and control the quality of a product or service. 
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Quality Control Sample - a control sample generated at the laboratory or in the field, or obtained 

from an independent source, used to monitor a specific element in the sampling and/or testing 
process. 

Quality System — a structured and documented management system describing the policies, 

objectives, principles, organizational authority, responsibilities, accountability, and 

implementation plan of an organization for ensuring quality in its work processes, products 

(items), and services. The quality system provides the framework for planning, implementing, 

and assessing work performed by the organization and for carrying out required QA/QC. 

Quantitation Limit (QL)m - the lowest point at which a substance can be quantitatively measured 

with a specified degree of confidence using a specific method. The QL can be based on the 

MDL, and is generally calculated as 3-5 times the MDL, however, there are analytical techniques 

and methods where this relationship is not applicable. Also referred to as Practical Quantitation 
Level (PQL), Estimated Quantitation Level (EQL). 

Raw Data - any original information from a measurement activity or study recorded in 

laboratory notebooks, worksheets, records, memoranda, notes, or exact copies thereof and that 

are necessary for the reconstruction and evaluation of the report of the activity or study. Raw 

data may include photography, microfilm or microfiche copies, computer printouts, 

magnetic/optical media including dictated observations, and recorded data from automated 

instruments. Reports specifying inclusion of "raw data" do not need all of the above included, 
but sufficient information to create the reported datp, 

Record Retention - the systematic collection, indexing and storage of documented information 
under secure conditions. 

Reference Standard - a standard, generally of the highest metrological quality available at a 

given location, from which measurements made at that location are derived. 
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Reporting Limit (RL} - the level to which data is reported for a specific test method and/or 

sample. The RL is generally related to the QL. The RL must be minimally at/or above the 
MDL. 

Resource Conservation and Recovery Act fRCRA) - legislation under 42 USC 321 et seq. (1976). 

Safe Drinking Water 4ct (SOWA) - legislation under 42 USC 300f et seq. (1974) (Public Law 
93-523). 

Sampling and Analysis Plan (SAP) - a formal document describing foe detailed sampling and 
analysis procedures for a specific project. 

Selectivity - foe capability of a method or instrument to respond to a target substance or 
constituent in the presence of non-target substances. 

Sensitivity - the capability of a method or instrument to discriminate between measurement 

responses representing different levels (e.g., concentrations) of a variable of interest. 

me.- a known amount of an analyte added to a blank, sample or sub-sample. 

Standard Operating Procedure. (SOP) - a written document which details foe method of an 

operation, analysis or action whose techniques and procedures are thoroughly prescribed and 

which is accepted as the method for performing certain routine or repetitive tasks. 

Storage Blank - a blank matrix stored with field samples of a similar matrix. 

Test Method - defined technical procedure for performing a test 

Traceability - the property of a result of a measurement that can be related to appropriate 

international or national standards through an unbroken chain of comparisons. 
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Trip Blank - a blank matrix placed in a sealed container at the laboratory that is shipped, held 

unopened in the field, and returned to the laboratory in the shipping container with the field 
samples. 
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. Distribution List 

This is a generic OA Project Plan; therefore, a distribution list will not be included. 
A list of organizations and persons that receive the generic QA Project Plan is 
maintained at Lancaster Laboratories. 
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A4. Project/Task Organization 

The objectives of the laboratory Quality Assurance Program are to establish 
procedures which will ensure that data generated in the laboratory are within 
acceptable limits of accuracy and precision, to ensure that quality control 
measures are being carried out, and to ensure accountability of the data through 
sample and data management procedures. To this end, a Quality Assurance 
Department has been established. The Quality Assurance Officer reports directly 
to the President of Lancaster Laboratories and has no direct responsibilities for 
data production, thus avoiding any conflict of interest. The Quality Assurance 
Officer is the responsible party for maintaining the official, approved OA project 
plan. 

The attached organizational charts show key managerial personnel. Resumes of 
key individuals may be found in the Environmental Quality Policy Manual. 

The Sample Administration Group will be responsible for receiving samples, 
signing the external chain of custody, checking sample condition, assigning 
unique laboratory sample identification numbers, and initiating internal chain-of-
custody forms. Sample Support personnel will be responsible for assigning 
storage locations, checking and adjusting preservation, homogenizing the sample 
as needed, and discarding samples. The Bottles Group is responsible for pre-
preserving bottles as required by the method, preparing trip blanks and field 
blanks when required, and packing the bottle kits, then sending them to the 
client's requested location. 

Group leaders listed in each technical area are responsible for performing 
laboratory analyses, quality control as specified in the methods, instrument 
calibration, and technical data review. Data is reported using a computerized 
sample management system, which tracks sample progress through the 
laboratory and generates client reports when all analyses are complete. Quality 
control data is entered onto the same system for purposes of charting and 
monitoring data quality. 



Element A4 
Revision No. 1 
Date: 07/01/04 
Page 2 of 5 

The Quality Assurance Department is responsible for reviewing quality control 
data, conducting audits in the laboratory and reporting findings to management, 
maintaining current copies of all analytical methods, reviewing and approving 
Standard Operating Procedures (SOPs), submitting blind samples to the 
laboratory, and ensuring that appropriate corrective action is taken when quality 
problems are observed. 

Data package deliverables are available upon request. The Quality Assurance 
Department reviews a representative sampling of the deliverables for 
completeness and to ensure that ail quality control checks were performed and 
met specifications. This step includes a review of holding times, calibrations, 
instrument tuning, blank results, duplicate results, matrix spike results, surrogate 
results, and laboratory control samples (where applicable). Every attempt to meet 
specifications will be made, and any item outside of the specifications will be 
noted in the narrative. The laboratory will not validate data with regard to usability 
since this generally requires specific knowledge about the site. All data is 
archived according to corporate procedures. 
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A5. Problem Definition/Background 

The purpose of this generic OA Project Plan is to provide specific quality 
assurance and quality control procedures involved in the generation of data of 
acceptable quality and completeness. This QA Project Plan provides the 
laboratory requirements to meet EPA Requirements for Quality Assurance Project 
Plans, EPA QA/R-5, March 2001 and EPA's Guidance for Quality Assurance 
Project Plans, EPA QA/G-5, December 2002. 

The procedures in this QA Project Plan have been standardized to make them 
applicable to all types of environmental monitoring and measurement projects. 
However, under certain site-specific conditions, not all of the procedures 
discussed in this document may be appropriate. In such cases, it will be 
necessary to adapt the procedures to the specific conditions of the investigation. 

The analyses in this document are representative of what the laboratory performs 
but are not all encompassing. It is intended to provide a client with an overview of 
systems and procedures at Lancaster Laboratories. It is not project or site-
specific and may not address all analyses required for a particular project. If 
additional analytical information is necessary, arrangements can be made with 
Lancaster Laboratories to generate a project specific or site specific QAPP. 
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A6. Project/Task Description 

Tests will be performed according to the analytical methodology set forth in the 
USEPA Test Methods for Evaluating Solid Waste—Physical/Chemical Methods, 
SW-846, y edition, Update III, December 1996 and Methods for Chemical 
Analysis of Waters and Wastes, USEPA, 600/4-79-020. SW-846 provides specific 
analytical procedures to be used and defines the specific application of these 
procedures. Proven instruments and techniques will be used to identify and 
measure the concentrations of volatiles, semivolatiles, and pesticide compounds 
and/or the inorganic elements. The laboratory will employ state-of-the-art GC/MS 
and/or GC techniques to perform all organic analysis. Inorganic analyses will be 
performed using graphite furnace atomic absorption spectophotometry (GFAA), 
inductively coupled plasma (ICP), cold vapor AA, and ICP-MS. Instrumental wet 
chemistry will be using an auto-analyzer spectrophotometer, TOC analyzer, TOX 
analyzer, and Ion Chromatography. Classic wet chemistry will use appropriate 
instrumentation. The client is responsible for providing specifics on the project 
site. 
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A7. Quality Objectives and Criteria 

Quality assurance is the overall program for assuring reliability of monitoring and 
measurement data. Quality control is the routine application of procedures for 
obtaining set standards of performance in the monitoring and measurement 
process. Data quality requirements are based on the intended use of the data, 
the measurement process, and the availability of resources. The quality of all 
data generated and processed during this investigation will be assessed for 
precision, accuracy, representativeness, comparability, and completeness. These 
specifications will be met through precision and accuracy criteria as specified in 
Element B5. Detection limits are presented in Element B4. 

To ensure attainment Of the quality assurance objectives, SOPs are in place 
detailing the requirements for the correct performance of laboratory procedures. 
As described in LOM-SOP-LAB-201, "Writing and Reviewing Lancaster 
Laboratories Policies and Operating Procedures," the laboratory SOPs are written 
and organized into a four-tiered hierarchy: 

1. Corporate policies and Quality Policy Manuals 

2. Laboratory Operations Manual SOPs 

3. Departmental Procedures 

4. Quality Records (notebooks, logbooks, forms, etc.) 

All SOPs are approved by the QA Department prior to implementation. The 
distribution of current SOPs and archiving of outdated ones are controlled by the 
Office Services Group through a master file. Additional information is provided in 
the Environmental Quality Policy Manual (EQPM), including general information 
on Document Control, Archiving, an index of our SOPs, etc. Table A7-1 provides 
an index of SOPs in place in support of the Quality Assurance objectives. These 
requirements are supplemented by the procedures in the laboratory and analytical 
SOPs. 
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Table A7-1 

Document # Document Title 

EQPM Environmental Quality Policy Manual 

LOM-SOP-ES-209 Investigation and Corrective Action of Noncompliant Data 

LOM-SOP-ES-212 Internal Chain-of-Custody Documentation 

LOM-SOP-ES-213 Quality Control Records 

LOM-SOP-ES-215 Subcontracting to Other Laboratories 

LOM-SOP-ES-216 Proficiency Test Samples 

LOM-SOP-ES-219 Documentation for the Parallax Analysis Information Function 

LOM-SOP-ES-220 Sample Storage and Discard 

LOM-SOP-ES-221 Analytical Methods for Nonstandard Analyses 

LOM-SOP-ES-222 Instrument and Equipment Maintenance and Calibration 

LOM-SOP-ES-223 Missed Holding Time Reports 

LOM-SOP-ES-224 Data Rounding, Parallax Entry, Verification and Reporting 

LOM-SOP-ES-225 Reagents and Standards 

LOM-SOP-ES-226 Validation and Authorization of Analytical Methods 

LOM-SOP-LAB-201 Writing and Reviewing Lancaster Laboratories Policies and 
Operating Procedures 

LOM-SOP-LAB-202 Document Control 

LOM-SOP-LAB-203 Data and Record Storage, Security, Retention, Archival, and 
Disposal 

LOM-SOP-LAB-204 Regulatory Training 

LOM-SOP-LAB-210 Employee Training Program 

LOM-SOP-LAB-217 Investigation and Corrective Action Reporting for Laboratory 
Problems 

LOM-SOP-LAB-218 Procurement of Laboratory Supplies 
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Table A7-1 - Continued 

Document # Document Title 

LOM-SOP-LAB-220 Laboratory Notebooks, Logbooks, and Documentation 

LOM-SOP-VAL-201 Evaluation of Vendors of New Equipment, Instrumentation, 
Computerized Systems, and Computer Software 

LOM-SOP-VAL-202 Validation Inventory and Schedule 

LOM-SOP-VAL-203 Validation Documentation 

LOM-SOP-VAL-204 Retrospective Validation of Existing (Legacy) Systems 

LOM-SOP-VAL-205 Change Control 

LOM-SOP-VAL-206 21 CFR Part 11 Compliance Action Procedure 

LOM-SOP-VAL-207 Requirements for Purchasing and Implementing New Systems 

SOP-QA-127 Handling of Client Technical Complaints (Investigations and 
Response) 

SOP-QA-128 Compliance with Good Laboratory Practice (GLP) Regulations 

SOP-QA-133 Guidelines for Analytical Decision Making 
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A8. Specialized Training/Certification 

Lancaster Laboratories has a core curriculum of training that contains the basic 
courses relevant to all the employees. This in part, includes teaching the quality 
policy, quality assurance/quality control, ethics training, chemical hygiene training, 
health and safety classes, and any function specific training (i.e. GC, Statistics). 
Much of this training is performed at Lancaster Laboratories through the Human 
Resources Group. The following list shows examples of course offerings: 

• Laboratory Technician Program: Designed for new employees who need to develop laboratory 
skills or who need a refresher on laboratory basics. 

• Making Qualify A Science: This course introduces why qualify is important, explains Lancaster 
Laboratories qualify philosophy and processes, and shows how to apply qualify thinking and 
techniques on the job. 

• Putting Our Values to Work: This seminar is designed to introduce new employees to the 
Statement of Values by examining how it translates to everyday jobs and includes ethical 
decision making. 

• Chemical Hygiene Plan: Introduces the new employee to LLI's Chemical Hygiene Plan and the 
OSHA Lab Standard regulation and requirements. 

• CPR: This course includes CPR history, relevance of CPR, cardiovascular disease, adult 
one-rescuer C PR, airway obstruction, safety in CPR, and use of the Automated External 
Defibrillator (AED). 

• 24-hour HAZWOPER Emergency Response: Part of a proactive safety and emergency 
preparedness effort, this training is provided to a core group of people and volunteers who may 
respond to emergencies. 

• Statistical Analysis: Topics include: rounding, mean standard deviation, normal distribution, 
z-scores, estimate, confidence intervals, hypothesis testing, one sample t-test, F-test, two 
sample t-test, paired t-test, ANOVA, outlier, calibration, etc. 

• Gas Chromatography: Principles in GC, separation, qualitative/quantitative analysis, hardware, 
software, troubleshooting techniques, and the applications for GC use at Lancaster 
Laboratories. 

• GC/MS Basics: Review of the fundamentals for GC/MS analysis. 

• HPLC: Principles and practices on HPLC and the applications at Lancaster Laboratories. 
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If the training can not be accomplished at Lancaster Laboratories, then the 
employee may have ofF-site training. Within each technical or support group, the 
employee also receives on-the-job training before performing work independently. 
The details of this training are noted in each departmental group's SOPs. 

The analysts must perform an initial demonstration of capability before using any 
test method; this is reviewed and signed by the technical department's 
management and Quality Assurance. The analyst must also complete an annual 
demonstration of capability for each test method per matrix. 

All training and proficiencies are documented in each employee's training records 
as described in LOM-SOP-LAB-210, "Employee Training Program." 
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A9. Documents and Records 

The group leaders in each technical area are responsible for overseeing the 
performance of analysis, quality control as specified in the method, instrument 
calibration, and technical data review. There is a secondary review on 100% of all 
data by a supervisor or experienced analyst prior to reporting the results. The 
Laboratory Information Management System (LIMS) tracks sample progress 
through the laboratory and generates client reports. During analysis, raw data 
must be recorded in indelible ink in bound notebooks or on printouts from 
instruments and is then entered into the LIMS against sample number and 
analytical method. Many instruments' data systems can transfer data directly to 
the LIMS, eliminating manual transcription. Quality control data is entered into the 
same system for purposes of charting and monitoring data quality. When all 
analyses are completed and have been verified by a supervisor or designee, the 
computer generates a report. The client receives a copy of the report containing 
the results of the analysis plus comments entered by the analyst where 
necessary. Copies of the reports and associated raw data are retained in secured 
archives. 

Currently Lancaster Laboratories has over fifteen different reporting formats. 
Table A9-1 shows some of the formats available. Unless a specific report format 
is requested, the standard laboratory procedure is to report results to the limit of 
quantitation (LOQ) using report type 0 (see Table A9-1). However, it is possible to 
estimate to a value below the LOQ, if lower values are needed. Estimates are 
made to the reported method detection limit (MDL) which is based on annual MDL 
studies performed per method/matrix and instrument. An example analysis report 
is included in Appendix A. 

The data packages are consistent with EPA CLP, NJDEP, and other state or 
agency formats. Custom formats are also accommodated. The data package 
types differ in the level of raw data and QC that would be submitted. Table A9-2 
shows the formats offered and the information that can be included in a data 
package. Appendix A shows examples of the data package forms used for 
various types of methodology (i.e., GC/MS Volatiles, pesticides, etc.) The data 
packages are available as hard copy deliverables or a .pc/f file on CDROM. 
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After the data package has been compiled, a content review and QA/QC 
compliance review on 100% of the data packages is performed by the Data 
Deliverable department or by other fully-trained staff. During the content review, 
the field chain of custody is compared to the reports to check the analysis 
performed, dates/times of collection, and sample designation. In addition to 
making sure data from all the appropriate departments is present, the following 
are also checked: method summary/reference, title page, table of contents, 
sample reference list, sample administration receipt documentation logs, and 
internal chains of custody (if required). In addition to making sure the data for all 
analyses are included, the following are also checked during the QA/QC 
compliance review: spot check results on the report against the raw data, ensure 
analyses performed within holding time, check quality control summary forms for 
compliance issues, and read the case narrative to make sure all nonconformances 
and anomalies are addressed. 

In addition, the Quality Assurance Department reviews a representative sampling 
of the deliverables for completeness and to be sure that all batch quality control 
checks were performed and met specifications. This step includes review of 
holding times, calibrations, instrument tuning, blank results, duplicate results, 
matrix spike results, surrogate results, and laboratory control samples (where 
applicable). Every attempt to meet specifications will be made, and any item 
outside of the specifications will be noted in the case narrative. The laboratory will 
not validate data with regard to usability since this generally requires specific 
knowledge about the site. 
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Analytical results are delivered to the client in several electronic formats. 
LLI supports more than twelve industry-standard EDD formats and well over 
100 custom EDD formats. The data for the EDD and hardcopy reports are 
retrieved directly from our LIMS. LLI offers data deliverables in many custom 
formats using a standard ASCII formatted structure (tab-delimited text; 
comma-delimited text; fixed length), structures for Microsoft Excel spreadsheets, 
and Microsoft Access database tables. In addition, LLI offers these industry 
standard EDD formats: 

. EDF (California/COELT) 
• Enovis 
• Enviro Data (Geotech) 
• EqulS, and its many variations, including: 

Delaware "3DM" 
EPA Region 2 "MEDD" 
EPA Region 5 "ED MAN" 

. ERPIMS (AFCEE) 

. GIS/Key 

. HazSite (HZRESULT table) for NJDEP 
• Locus EIM 
• Terra Base (Integrate) 

We ensure the quality of our electronic data by providing 100 percent manual 
quality review of all data fields for new formats and a 10 percent review thereafter. 

LLabWeb.com allows a client to access their verified analytical results round-the-
clock through Lancaster Laboratories computer system using a secure Internet 
browser. Only analytical results on samples that are completed and verified can 
be accessed by this system. 
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A corporate procedure is in place for documentation, error correction, and control 
of logbooks (LOM-SOP-LAB-220, "Laboratory Notebooks, Logbooks, and 
Documentation"). The Office Services Group is responsible for maintaining the 
document and version control of the OA project plan and SOPs. All documents 
are assigned a revision number and date by the Office Services Group. They 
record all individuals or departments that have been issued a copy of a document 
and track that old versions are returned when the new one is issued. They are 
also responsible for maintaining the archive system to securely store records from 
all areas of the laboratory. LOM-SOP-LAB-203, "Data and Record Storage, 
Security, Retention, Archival, and Disposal" describes procedures for transferring 
data from the laboratories to the archives and maintaining the archives (including 
record retention schedule and disposal). The length of time for retention of 
hardcopy data is 10 years. All copies that are disposed of are incinerated. The 
Data Deliverables Group scans copies of the data packages onto CD-ROM for 
archiving. Electronic data files are saved and stored off-site for a minimum of 
5 years. 

Table A9-1 
Data Reporting Formats 
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lliaŝ «Rê lliiyithgPWiiili 
."J" Qualifier 

ipJRgMjcjE î 
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Key: 
MDL = Method Detection Limit 
LOQ = Limit of Quantitation 
BMQL = Below Minimum Quantitation Limit 
TMDL = Target Method Detection Limit 
J = Estimated Value 
U = Client requested replacement for "<" 
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Table A9-2 
Data Package Formats 

Type I, NJ Regulatory (non-CLP) 
• Title page 
• Sample reference list 
• Analysis request form, field chain of custody 
• Sample administration receipt and documentation log 
• internal chain of custody (if required) 
• Method summary/references 
• Analysis reports/laboratory chronicles 
• Case narrative 
• Quality control summary; duplicates, matrix spike, matrix spike duplicate, blank, LCS, and surrogate recovery summary 

forms; GC/MS tuning summary and internal standard area summary 
• Sample data; all raw sample data including instrument printouts and MDL summary form 
• Standard Data; initial and continuing calibration summary forms, all raw initial and continuing calibrations and 

standardization data including instrument printouts 
• Quality control raw data; atl raw quality control sample data including printouts, preparation togs, run togs 

Type II (non-CLP) 
• Title page 
• Sample reference fist 
• Analysis request form, field chain of custody 
• Sample administration receipt and documentation log 
• Internal chain of custody (if required) 
• Method summary/reference 
• Analysis reports/laboratory chronicles 
• Case narrative 
• Quality control summary; duplicate, matrix spike, matrix spike duplicate, blank, LCS, and surrogate recovery forms; GC/MS 

tuning, initial, and continuing calibration summary forms 
• Sample data; atl raw sample data including instrument printouts 
• Quality control raw data; blank raw data, preparation logs 

Type ill, NJ Reduced Deliverables (non-CLP) 
• Title page 
• Sample reference list 
• Analysis request form, field chain of custody 
• Sample administration receipt and documentation tog 
• Internal chain of custody (if required) 
• Method summary/reference 
• Analysis reports/laboratory chronicles 
• Case narrative and conformance/nonconformance summary 
• Quality control summary; duplicate, matrix spike, matrix spike duplicate, blank, LCS, and surrogate recovery forms; GC/MS 

tuning summary and internal standard area summary; summaries for calibration and standardization 
• Sample data; MIX summary form, all raw sample data including instrument printouts for GC, GC/MS, and TPH only 

(including calibration raw data) 
• Quality control raw data; blank raw data for GC, GC/MS, and TPH only, preparation togs 

Type IV, Full CLP Deliverables 
• Title page 
• Sample reference list 
• Case narrative 
• Analysis request form, field chain of custody 
• Sample administration receipt and documentation log 
• Internal drain of custody (if required) 
• All CLP reporting forms; QC analytical results and calibration summaries 
• Sample data; all raw data including instrument printouts 
• Standard Data; all raw initial and continuing calibrations and standardization data including instrument printouts 
• Quality control raw data; all raw quality control sample data induding printouts, preparation togs, run logs 



Table A9-2 - Continued 
Data Package Formats 

Type V, Reduced CLP Deliverables 
• Tttle page 
• Sample reference list 
• Case narrative 
• Analysis request form, field chain of custody 
• Sample administration receipt and documentation tog 
• Internal chain of custody (if required) 
• All CLP reporting forms; QC analytical results and calibration summaries 
• Sample raw data; all raw sample data including instrument printouts for organics only 
• Quality control raw data; blank raw data for organics only, preparation logs 

Type VI, Raw Data Only 
• Title page 
• Sample data; all raw sample data including instrument printouts 
• Quality control raw data; blank raw data, LCS raw data 
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B1. Sampling Process Design 

In order for meaningful analytical data to be produced, the samples analyzed must 
be representative of the system from which they are drawn. It is the responsibility 
of the client to ensure that the samples are collected according to accepted or 
standard sampling methods. The client should evaluate the number, location, and 
type of samples to be collected. The appropriate number and frequency of field 
QC samples should also be determined by the client. 

For non-standard matrices such as fish, worms, biota, large concrete or wood 
chunks, or other assorted waste, a discussion should take place with the 
laboratory to identify special handling requirements and confirm method 
performance for the particular matrix. 
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B2. Sampling Methods 

The sampling methods should be selected by the client with regard to the intended 
application of the data. 

The laboratory will provide the appropriate sample containers, required 
preservative, chain-of-custody forms, shipping containers, labels, and custody 
seals for the sampling. Trip blanks will be prepared by the laboratory and 
accompany sample containers at the project required frequency. Analyte free 
water will also be provided for field blanks. Temperature blanks will be included 
for monitoring cooler temperature upon receipt of the samples back at the 
laboratory. Pre-cleaned containers, with vendor supplied traceability 
documentation are available upon request. Because the laboratory does not stock 
this type of traceable container, 2 weeks prior notice is required. 

Before use, each lot of preservative is documented and checked for contaminants. 
The appropriate bottle will be preserved with the new preservative and filled with 
deionized Water to represent a sample. A similar container (that does not contain 
preservative) will be filled with deionized water to be used as a blank check. 
Analysis results are documented and reviewed for each preservative lot number. 

A list of containers, preservatives, and holding times follows in Table B2-1. 
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Table B2-1 
Sample Containers, Preservatives, and 

Holding Times for Aqueous and Solid Samples 

Container 
Holding Time" 
From Date of 

Fraction 
Vol. Req. (mL) 
Wt. Req. (g) 

P=Plastic 
G=G!ass Preservation® 

Collection 
Water Soil 

Volatiles 3 * 40 mL 
100 gf 

G Cool, 4°Cb pH <2 w/ HCI 14 14 
Days 

Pesticides 2 * 1000 mL 
100 g 

G Cool, 4°Cb 7 14 
Days to extraction® 

Herbicides 2 * 1000 mL 
100 g 

G Cool, 4°Cb 7 14 
Days to extraction® 

Halocarbons 
(Volatiles by GC) 

3 * 40 mL 
N/A 

G Cool, 4°Cb pH <2 w/ HCI® 14 N/A 
Days 

Aromatics/Petroleum 
(Volatiles by GC) 

3*40mL 
100 g' 

G Cool, 4°Cb pH <2 w/ HCI 14 14 
Days 

Semivolatiles 
(Acid/Base Neutrals) 

2 * 1000 mL 
100 g 

G Cool, 4°Cb 7 14 
Days to extraction® 

PAHs (HPLC) 2 x 1000 mL 
100 g 

G Cool, 4°C Na2S203 7 14 
Days to extraction® 

Metals 100 mL 
100 g 

P.G HNO3 to pH <2 6 6 
Months 

Hg 28 Days 
Cyanide 500 mL 

100 g 
P.G Cool, 4°C NaOH to pH >12 

ascorbic apid 
14 14 

Days 
Sulfide 500 mL 

100 g 
G Cool, 4°C (NaOH, ZnAC 

Waters Only) 
7 7 

Days 
Phenol 1000 mL 

100 g 
G Cool, 4°C H2S04 to pH <2 28 28 

Days 
TPH 2 x 1000 mL 

100 g 
G Cool, 4°C pH <2 w/ HCI 7 14 

Days 
Hexane Extractable 
Materials (HEM) 

2 x 1000 mL 
100 g 

G Cool, 4°C pH <2 w/ HCI 28 28 
Days 

TPH-GRO 3 x 40 mL 
100 g 

G Cool, 4°C pH <2 vi1 HCI 7 14 
Days 

TPH-DRO 2 * 1000 mL 
200 g 

G Cool, 4°C pH <2 w/ HCI 14 14 
Days to extraction® 

TOX 4 x 250 mL 
50 g 

G Cool, 4°C H2S04 to pH <2 
Na2S03 

28 N/A 
Days 

TOC 125 mL 
20 g 

G Cool, 4°C H2S04 to pH <2 28 28 
Days 

Total Nibite/Nitrate 120 mL P.G Cool, 4°G H2S04 to pH <2 28 N/A 
Days9 
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apH Adjustment with add/base is performed on water samples only. 
bSodium thiosulfate needed for chlorinated water samples 
cDue to the inaccurate recovery of 2-chloroethyl vinyl ether in the presence Of HCI, Halocarbon samples 
analyzed for this compound should not be preserved. 
Ŝamples will be analyzed as soon as possible after collection. The times listed are the maximum times 

that samples will be held before analysis and still be considered valid. 
eAnalysis 40 days from extraction. 
fThis is for soils not sampled by Method 5035 and 5035A. For these methods, see below. 
OHolding time is 48 hours from time of collection for unpreserved samples. 
NOTE: For volatiles analysis, the container should be filled completely, with no headspace. All sample 
containers, preservatives, and mailers will be supplied at no additional charge upon request, except for 
the special containers with traceability documentation. There is an additional charge for this type of 
container. 

Soil Sampling for Volatile Organics by SW-846 5035 and 5035A 

These are methods for collection and analysis of soils and solid waste samples for 
volatile organic compounds. Method 5035 is described in Update 111 to the Third Edition 
of SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, and 
is required for all analytical methods using purge and trap techniques (8021B, 8015B, 
and 8260B). Method 5035A is published by EPA on their website. 

The volatile analysis is performed over two ranges: 

The different levels require different sampling techniques. The low-level method can 
only handle samples within a specific concentration range (these samples CANNOT be 
diluted); therefore, a high-level sample MUST be collected to ensure that all the target 
analytes can be quantified. 

Naturally occurring carbonates in some soils may cause effervescence (foaming) on 
contact with the sodium bisulfate (NaHS04) solution used as preservative for the 
low-level preparation. This interference makes it necessary for the laboratory to use the 
high-level prep or an alternative technique for low level. 

Low Level 
High Level 

GC/MS (8260) 
5 - 300 pg/kg 

>250 pg/kg 

GC (8021 or 8015B) 
Not Available 

>20 pg/kg 
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Lancaster Laboratories supports the following options for the two levels: 

No. of Sample 
Low-Level (LL) Options Containers* Size (g) Holding Timet 

1 LL EnCore 2 5 48 hours 
HL EnCore 1 5 48 hours 

2 LL Field Preserved NaHS04 2 5 14 days 
HL Field Preserved Methanol 1 5 14 days 

3 LL Empty VOA Vial 2 5 48 hours 
HL Methanol VOA Vial 1 5 14 days 

4 LL Empty VOA Vial 2 5 48 hours 
HL Empty VOA Vial 1 5 48 hours 

5 LL VOA Vial with Water 2 5 48 hours 
HL Methanol VOA Vial 1 5 14 days 

No. of Sample 
High-Level (HL) Options Containers* Size (g) Holding Timet 

6 Field Preserved Methanol 1 10 14 days 
7 Field Preserved Methanol 1 5 14 days 
8 HL Encore 1 5 48 hours 
9 HL Encore 1 25 48 hours 

'Additional containers will be needed for MS/MSD. 
tBecause of the need to preserve the samples within 48 hours of collection, it is imperative that samples 
be returned to the laboratory within one day of sample collection. Once preserved the holding time is 
14 days from collection. Although not recommended, samples can be submitted in bulk containers. 
The holding time for these samples is 14 days from collection. 
If samples are collected in EnCore or other approved core samplers, a small quantity of soil must be 
collected for a moisture determination and to determine if the soil effervesces with toe addition of sodium 
bisulfate. If toe soils do react, they will be frozen until analysis in place of chemical preservation. 
Options 1,2,6,7, 8, and 9 follow EPA 5035. Options 3,4, and 5 follow EPA method 5035A. 
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B3. Sampling Handling and Custody Requirements 

Samples are unpacked and inspected in the sample receipt area. At this time, the 
samples are examined for breakage and agreement with the associated client 
paperwork. The cooler temperatures will be checked upon receipt and recorded. 
As the samples are unpacked, the sample label information will be compared to 
the chain-of-custody record and any discrepancies or missing information will be 
documented, if necessary, the cooler will be closed and placed in cold storage 
Until instructions and resolution of any discrepancies are received from the client. 

A member of our Sample Administration Group will act as sample custodian for the 
project To ensure accountability of our results, a unique identification number is 
assigned to each sample as soon as possible after receipt at the laboratory. Upon 
entry into our LIMS and assignment of the seven digit sample number, labels are 
generated, along with an acknowledgement summarizing samples entered and the 
analyses scheduled. When samples requiring preservation by either acid or base 
are received at the laboratory, the pH will be measured and documented, with the 
exception of samples designated for volatile analysis, which are checked at the 
time of analysis. Samples requiring refrigeration will be stored at 2° to 4°C. The 
use of our computer system in tracking samples (by the Lancaster Labs sample 
number assignment) will control custody of the sample from receipt until the time 
of its disposal. The security system on our laboratory building allows us to 
designate the entire facility as a secure area since all exterior doors are either 
locked or attended. Therefore, hand-to-hand chain-of-custody is not part of our 
routine procedure, but is available upon request. If requested, hand-to-hand 
chain-of-custody will be provided as per attached LOM-SOP-ES-212, "Internal 
Chain-of-Custody Documentation." The laboratory chain-of-custody will begin with 
the preparation of bottles. The procedures for sample log-in, storage, and chain-
of-custody documentation are detailed in the EQPM (see sections 5.2 and 5.3 in 
Figure B3-2) and the QA standard operating procedures included in Element B3 
(LOM-SOP-ES-220, "Sample Storage and Discard" and LOM-SOP-ES-212, 
"Internal Chain-of-Custody Documentation"). Examples of sample labels and a 
custody seal are shown in Figure B3-1. 
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Figure B3-2 
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5.2. Sample Receipt and Entry 

Samples can be received at the laboratory 24 hours a day, 7 days a week. 365 days of the year. 
Receipt can occur in one ofthree ways: 

• Lancaster Laboratories courier services (Le, Transportation Department) 
• Personal delivery 
• Commercial courier 

All samples received for testing are delivered to the Sample Administration Department 
immediately upon arrivaL This group is responsible for the unpacking and organizing of the 
samples. This process includes checking custody seals If present, paperwork agreement signing 
the chain of custody, recording cooler temperatures, documenting the condition of containers, 
accounting for all sample bottles, observing any safety hazards, and reporting any problems to 
Client Services for communication to the client This receipt process is documented. 

As soon as practical after sample receipt all samples are entered into our computerized sample 
management system (CSMS). Samples awaiting log-in are stored In temporary holding areas, at 
appropriate storage conditions to maintain sample integrity. If there is doubt about suitability of 
items received or if items do not conform to the description provided or the testing required is not 
dear or specified, the dient will be contacted and the conversation documented. 

At the time of entry, the CSMS will assign a unique Lancaster Laboratories' Identification number 
to each sample. Upon entry of pertinent client information and assignment of a unique sample 
number, a label will print identifying each container, which is attached to the sample container. 

Samples are tracked to the minute upon arrival. This will allow the client to see exactly how long 
it took the samples to pass through receipt, unpacking, and entry. 

A sample acknowledgement will print from the CSMS per sample delivery group (SDG). This 
notification is sent to the dient to confirm sample receipt and entry on the day following sample 
log-in. Internally, appropriate personnel will audit all applicable sample entry and client 
paperwork. 

5.3. Sample Identification and Tracking 

To ensure accountability of results, each sample is identified with a unique sequentially assigned 
number by the CSMS. In addition to the unique Lancaster Laboratories' sample number the 
following information will print on the label: client name, sample identification assigned by the 
dient, sample collection information, storage area, bottle code ID, analyses requested, and any 
applicable notes to laboratory personnel 

This unique sample number is used to identify toe sample in all laboratory data documentation, 
Including notebooks,.Instrument printouts, and final reports. The sample number will also be 
used to Identify additional containers of the sample that may be created during sample 
preparation and analysis (e.g., subsamples, extracts, digests). 
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Chemical Hygiene Plan, Lancaster Laboratories, current version. 

Cross Reference: 

The following procedures are cross-referenced in this document: 

Document Document Tide 
LOM-SOP-ES-212 Internal Chain-of-Custodv Documentation 
SOP-ES-001 Forensic Laboratory Services 
SOP-QA-109 Laboratory Notebooks. Loo books, aid Documentation 

Purpose: 

Sample integrity can be compromised by improper storage conditions. The objective of this 
procedure is to prevent sample deterioration and mix-up prior to analysis. The laboratory 
information management system (LIMS) is used to assign storage locations to assist in the 
orderly storage of samples. Systems are also in place to ensure organized retrieval of samples 
for analysis and discard/return to client at an appropriate date. 

Scope: 

This procedure applies to Lancaster Laboratories Environmental Business units. The content of 
this procedure will describe general systems that are in plan for sample storage, retrieval, 
return, and discard. Additional procedures within Sample Support describe the specific storage 
operations and requirements. Forensic storage is described in SOP-£S-001. 

Safety Precautions: 

Refer to the corporate Chemical Hygiene Plan which provides safety information. Contact your 
supervisor if you have questions or concerns about a sample. 

Personnel Training and Qualifications: 

Personnel who handle client samples must be familiar with the requirements of this procedure. 

Procedure: 

A. Sample storage and transfer 

1. Sample Administration Will gather information into the LIMS at the time of sample entry 
about the approximate size of samples to be received in a group and the type of 
storage they require (e.g., refrigerator, freezer, or room temperature). 

2. The UMS will assign the storage location and record the length of time the samples 
must be retained after the analysis report has been issued. 
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3. Samples will be stored in the assigned storage location, when not in the laboratory 
area. 

4. In the event that a sample location change is needed due to a temperature 
adjustment, a sample custodian or sample administrator will access the appropriate 
j program and choose a new location. After a successful change in location has 
occurred, the new location will be written on each Lancaster Laboratories sample 
label, or a new label will be reprinted and adhered to the sample. "The sample will 
then be transferred to the new storage location. 

5. Analysts requiring the Use of a sample may determine its location by referring to a 
departmental sample status sheet, UMS, or SA entry paperwork. 

6. To prevent unnecessary deterioration of the samples, the contents needed for 
analysis shall be removed and the sample returned to storage with a minimum of 
delay. 

B. Security of storage areas 

There are varying degrees of additional security requirements for storage areas, which are 
in addition to the building security. This additional security maybe driven by various _ 
regulatory agencies or client requirements. The following are different levels of security 
which are in place at the laboratory. 

1. Samples are stored in a controlled access area and are tracked by an automated 
sample retrieval storage system (ASRS). Samples are bareoded in and out of this 
system to track retrieval, return, and disposal. 

2 Forensic storage areas are locked and admission to these areas is permitted only to 
sample custodians. See SOP-ES-001 for further details on forensic storage. Most of 
tire samples stored in these areas require chaln-of-custody documentation as outlined 
in LOM-SOP-ES-212. Samples may not be removed from this area without signing a 
chain-of-custody form. A chaln-of-custody record may also be kept for samples, at the 
request of the client, even if the samples are not for forensic purposes. 

C. Sample discard 

1. When the retention time for sample storage has expired, a discard list will be 
generated from the LIMS. The retention dates are based upon client requirements or 
defaulted to a given number of days past the date when the final analysis report is 
generated, If no client requirement is given. 

2. These samples win be removed from their assigned storage area by a sample 
custodian or analyst, and either disposed of or returned to the clienL 

3. Hazardous samples shall either be returned to clients, decontaminated, or disposed of 
by personnel trained in hazardous waste discard assessment or health and safety 
personnel. 
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D. Storage conditions 

1. The temperature of each sample storage location requiring a temperature control is 
continuously monitored by the Andover system or it is checked during each normal 
working day by an assigned person responsible for the sample storage area. This 
Information shaH be recorded. Temperature monitoring documentation shall be 
recorded in ink and changes shall be made in accordance with the error correction 
procedure outlined in SOP-QA-109. 

2. The following temperature ranges need to be maintained within storage unite, unless 
otherwise specified. 

Refrigerator 
Storage 

Freezer 
Storage 

Room 
Temperature 

2°to4°C -10° to -20°C NA 

NOTE: Storage conditions of -40# ± 10°C and -80° ± 10°C are also available. 

3. If the temperature recorded does not fall within these ranges, corrective action must 
be taken and documented as per policy. 

4. Temperature records must be reviewed by a second qualified person and this 
information must be permanently archived. 

5. In the event that additional storage areas are needed as "overflow" storage, systems 
must be put into place before samples can be stored. These areas must also be 
monitored for acceptable storage conditions. 

6. If a client requests storage conditions which are outside the temperature ranges 
defined above, arrangements will be made to accommodate the request, if possible. 

/Ifrl anrarterLaboratqnes 
2425 tlM HaUwd WE» • iKCTtti; W17601 
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Cross Reference: 

The following procedures/forms are cross-referenced In this document 

Document THIb 
SOP-QA-102 

1 3
 

CD 

SOP-QA-109 i nhnmtory Notebooks. Loabooks and Documentation 
Form 2016 Secure Storaae Chain of Custody Orlofrial Sample 
Form 2102 Analysis Reouast/Environmental Saviee Chain of Custody 
Form 2174 Sample Administration Receipt Documentation Log 
Form 2231 Secure Storaae Chain of Custody. Metals 
Form 2365 Master list of Chains of Custody 
Form 2667 Sample Storaae. Off-Shift Entry Loobook 

Purpose: 

In order to demonstrate reliability of data which may be used as evidence In a legal case, 
required by a regulatory agency, or required by a client, an accurate written record tracing the 
possession of samples must be maintained from the time they are received at the laboratory 
until the last requested analysis is verified. The purpose of a chain of custody (COC) is to 
ensure traceabllity of samples while they are in the possession of toe laboratory. 

Scope: 

This procedure describes toe initiating and maintaining of COC documentation for samples that 
require this level of traceability. It applies to the Environmental Division of Lancaster 
Laboratories when a client or regulatory agency requests an accurate written record tracing the 
possession of samples from toe time they are received at toe laboratory until the last requested 
analysis Is verified. This procedure also applies to samples that may be used as evidence in a 
legal case. 

Definitions: 

A sample is in custody if it is in any one of the following states: 

1. In actual physical possession 

2. In view after being In physical possession. 

3. Lodced up so no one can tamper wito it 

4. In a secured area, restricted to authorized personnel (e.g., in the ASRS). 

COMPANY CONFIDENTIAL 
Level 2 Document 



Element B3 
Revision No. 1 
Date: 07/01/04 
Page 14 of 25 

LOM-SOP-ES-212.01 
Supersedes Date: None 
Effective Date: 0 -
Page 5 of 16 FEB 2 0 2303 

Personnel Training and Qualifications: 

Training far this procedure consists of reading this SOP. Supervisory review of all COC 
documentation should be done until the trainer is satisfied that proficiency has been achieved. 
Training of all laboratory personnel is the responsibility of the group leader. Doaimentatipn that 
this training has been completed must be kept in the employee's training record. 

Procedure: 

A. IntiBal documentation 

1. Chain-of-custody documentation shall be kept upon the request of the client or for any 
samples that are known to be involved in a legal dispute. As with all analytical data, it 
is extremely important that this documentation is filled out completely and accurately 
with every sample transfer. Everyone who handles the COC is responsible to check 
for documentation compliance to the point of their acquisition. If changes need to he 
made to the form, they shall be made in accordance to the error correction procedure 
addressed in SOP-QA-109. It is toe responsibility of the person who made an error In 
documentation to correct toe error. 

2 If requested by the client, the COC documentation will begin with toe preparation of 
sampling containers. Form 2102 (Figure 1) win be initiated by the person packing toe 
bottle order for shipment to toe client If toe delivery of containers is via Lancaster 
Laboratories Transportation department toe driver shall sign the form when they 
relinquish the bottles to the clienL Drivers must also sign COC forms when they pick 
up samples from a client for transportation to toe laboratory. 

3. When samples arrive at toe laboratory for analysis, a member of the Sample 
Administration group wBI receive them and sign the external COC form that 
accompanies toe samples, if provided. If the samples were picked up by our 
Transportation department, the driver must sign the COC to relinquish the samples to 
Sample Administration. 

4. The Sample Administration group will track the Custody of samples between receipt 
and entry into the CSMS on Form 2174 (Figure 2). The client's sample designation 
will be used for identification purposes until a unique Lancaster Laboratories number 
is assigned. 

5. Samples will be entered into the Sample Management System as described in 
SOP-QA-102. Sample Administration Will enter an analysis number for laboratory 
Chain of Custody" If requested. A lab note will print to inform analysts of toe need for 
COC documentation. This note will also be automatically added to the sample labels. 
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B. Creating the internal COC 

1 Sample Administration personnel shall initiate an internal Laboratory Chain of Custody 
Form 2016 (Figure 3) at the time of sample entry for each type of container in the 
sample group. Form 2365 will be initiated for each sample group at the time of entry 
(Figure 4). The samples will then be relinquished to a sample custodian who will store 
the samples in an assigned secure location. This change of custody from sample 
entry to storage shall be documented on the chain, as well as any interim exchanges 
for rush analysis, preservation, homogenization, or temporary storage in the SA 
HOLD. The internal COC forms will then accompany the samples from storage to the 
laboratory for analysis. 

Z If samples need to be checked out from foe Sampte Administration group, for rush or 
short hold time analyses, before Lancaster Laboratories numbers have been assigned 
to them, SA is responsible for starting a COC form. They will note the available 
header information, the samples being relinquished (documented by the client sample 
designation), and the reason for transfer. 

3. After sample entry, the original copy of the external client COC/analysis request form 
will be filed with Accounts Receivable, to be returned to the client with their invoice. 
Other copies of the external form will stay within SA to be filed within the client's 
paperwork file. 

C. Documentation of custody changes 

1. An example of how to document changes in sampte custody Is shown In Figures 3 
and 5. Each change of sample custody must be accurately documented in a 
consistent format Ail signatures documenting changes of custody will use foe 
following format 

Signatures: First Initial, full last name, employee number 
Date: Month/day/year 
Time: Documented as military time 
Ink: Black ink Is preferred, red Ink and penal are not acceptable 

a. When Sample Support releases samples to an analyst they must 

Note foe sample number(s) released and sign the "Released By* column of the 
chain. 

b. When an analyst receives samples from Sample Support they must 

Sign the "Received By" column, note the date and time samples are received, 
and note the reason why they are taking the samples (reason for change of 
custody). 

a When an analyst returns samples to Sample Support they must 
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Note all sample numbers being returned, sign the Released By column, and 
note time and date of return. 

d. When Sample Support receives sanples from an anaiystttiey must 

Sign the Received By column and rote the reason for sample transfer. 

Sample handling should be kept to a minimum. Analysts requiring use of a sample 
will requisition it through the computer requisition program. During Ore hours when 
Sample Support is staffed by sample custodians, a custodian will receive the 
computerized requisition and remove the sample from storage. The custodian win 
ensure that the bottle type listed on the COC form matches the bottle type being 
distributed. It Is the shared responsibility of the analyst and sample custodian to 
ensure that forms are signed, dated, and that the reason tor sample transfer are 
recorded with each change of custody, as directed by Item (3) a. above. 

3. Esch t, 
numbers) must be accurately documented by the analyst before the samples are 
returned to a sample custodian in the sample storage area 

4 When an analyst requires the use of samples when a sample custodian Is not on duty, 
they must requisition samples eariier In the day or on the previous day. These 
samples and associated COCs will be pulled by a sample custodian and placed in the 
locked Main Storage area. The sample custodian will rote on the COC the change in 
transfer to the Main Storage in addition to the time, date, and the sample numbers. 
When an analyst picks up the sample from Main Storage, they will need to contact the 
security person on duty to unlock the Main Storage unit The analyst will need to fiD 
out Form 2667 (Figure 6) which will be located by the entrance to the Main Storage 
unit to document entry into the storage unit (security wiD axrign as a witness). Once 
the notebook is signed, the analyst may enter and retrieve their samples. The analyst 
picking up the samples will document the specific samples being checked out The 
security person will sign in the Released By column. The analyst will sign the 
Received By column, note the time, date, and reason for transfer. When the analyst 
returns the samples to the Main Storage, security must be contacted. The logbook 
must be signed by the analyst and security, the analyst must sign thB Released By 
column, and security must sign the Received By column indicating the time, date, and 
reason for transfer (e.g., Main Storage). 

5. The following changes of custody will be handled as noted below: 

a. Documentation is required for all shift changes. Signatures involving transfers 
from one shift to another shall be toe responsibility of toe analyst who originally 
acquired toe samples from Sample Support 

b Occasionally, a sample container will be needed for analysis by an analyst in a 
department while it is in toe custody of an analyst In anotoer department It will 
be the responsibility of the first person who received the sample to note on the 
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the Released By column. The second person will sign the Received By 
column and note the time, date, and reason for sample transfer. After die 
second person is finished with the sample, the sample will be returned back to 
the first person or to the Sample Storage area. 

a In situations where a sample group must be split between departments 
working on different analyses, a supplemental COC must be initiated by the 
Sample Support Group. The supplemental chain will be used to accompany 
that portion of the sample group that Is needed by a second department, when 
another department has part of the sample group and the COC for the entire 
group. This Supplemental COC will be created only when absolutely 
necessary to minimize paperwork and confusion. This chain must also be 
documented on the master list of chains Initiated for the sample group. 

d If COC samples are stored in other areas of the laboratory or In a specific 
department, they must be stored in a secured area. When samples are taken 
from a departmental storage area, tire Released By column of the COC Is 
documented as 'department XX storage.' If samples are returned to this area 
when complete, the Received By column will be noted as department XX 
storage. 

D. Additional COC issues 

1 Analysts in possession of samples shall remove the aliquot required for their analysis 
and return the samples to the Sample Support Group with a minimum of delay. 
During this time of possession, samples must fall under the definition of sample 
custody. 

2. if additional containers of the sample are created (e.g.,subsamples, extracts, 
diBtiitaies, leachates, digests, etc.), then additional COC form must be created by the 
department if they do not document this Information on foe original COC form. This 
form win be marked with the container type and will be initiated to accompany foe new 
sample container. Each department in the lab has specifically designed COC forms 
that will be used if new containers are created, (see Figure 5 for an example). All 

(e.g., analysis, storage, vials on instruments, eta) will be documented on the 
departmental specific COC form or on the orfginel COC form. Any specific hendling or 
documentation requirements for departmental chains can be described in a 
departmental SOP. 

COMPANY CONFIDENTIAL 
Level 2 Document 



Element B3 
Revision No. 1 
Date: 07/01/04 
Page 18 of 25 

LOM-SOP-ES-212.01 
Supersedes Date: None 
Effective Date: FEB 2 
Page? of 16 

E. Completion of the process 

1 After sample analysis, samples shall be returned to the Sample Support Group as 
soon as possible. Original COC forms shall also be returned with the samples and 
this change of custody noted. At this fime, It Is the responsibility of the Sample 
Support Group to review the COC forms to ensure that all documentation on the forms 
is complete before they file the forms in their area. Sample custodians will rat return a 
sample to its assigned storage location witnout signing me accompanying cnwn a™ 
performing this completeness check. All chains should ellherend with a note of "All 
Sample Consumed," "Discard," or "Storage" for the final reason of transfer. 

2 All COropiSWQ OUU forms IVl lira vmynie»i opmpw wwei'vrv - — 
within Sample Support. The Data Deliverables Group will retrieve these forms so a 
copy can be Included in the data package. (NOTE: For those employees who collect 
COC forms for data packages; if you find a completed COC form In your area that 
does rat get a data package, please send that COC form to the project manager for 
that account The project manager will determine whether copies of the COCs get 
sent to the client with the reports or whether the Originals will be archived at Lancaster 
Laboratories. The project manager wilt then forward the original COC forms to the 
Data Deliverables Department for archiving). All departmental created COC forms are 
collected by thB department's data package group so that a copy can be included in 
the data package. These forms will not be returned to the Sample Support Group 
since these sample containers wl'rot be returned to the Sample Support Group. The 
original copy of all COC forms will be retained on file by the laboratory. 

3 All personnel who handle sample containers shall make every attempt to ensure that 
all changes of custody are accurately and completely doaimented. Disciplinary action 

4 In the event that a signature or other information Is inadvertently not recorded on a 

COC form, then Sample Support, Data Package Groups, In conjunction with the 

technical groups, shall determine what Information is missing. This can be performed 

by checking computer requisition records, raw data, or the Sempfe Support work 

schedule. The responsible party shall add the missing information or mate the 

necessary correction at the bottom of the COC form, in addition to noting the situation 

that caused the error in documentation. The person making this note needs to sign 

and date the Information using the current date. Any errors In COC documentation 

that cause noncompliances must be noted in the case narrative of the sample data 

package. ~ " " n 
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Figure 1 
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Figure 1 - Continued 
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Figure 2 

Sample Administration 
Receipt Documentation Log 

Client/Project: -• ShippingContainerSeated: Y/N 

Dele of Receipt COC Seal Present: Y/N 

Time or Receipt COC Seel Meet Y 1 N 

Source Code: Psckage: CMed/HotCHHeU 

UopeckerEmp.No.: _______ 

Temperature of SN Dplno Container* 

#1 02 
TfcMmfnmtar in? 

Temp. Bottle / Surface Temp. 
Wet lee / Dry les / lea Packs 
IcaPfoeant? Y/N Loose/Banned 

Temp. Botes / SutaeeTBmp. 
Vfct Ice / Biy lee / lee Peeks 
Ice Present? Y/N Loose/Banned 

« M 
TTnenemMwin? 

Temp. Bottle / Surface Temp. 
Wet Ice / Dry Ice / Ico Packs 
Ice Present; Y/N Loose/BraoaP 

Temp-Borfe / Surface Temp. 
Wet Ice / Cry toe / Icepacks 
Ice Present? Y/N Uose/Banned 

Paperwork Naempaney/Unpaekbip Prabteme: 

SamptoAdmHstration Internal Chain olCurtody 

Name Dale Time Reason for Transfer 
Unpacking 
Placa In Storage or Entry 
Remove (rem Storage 
Piece In Storage of Entry 
Entry 

2174 Rn*.MXXy99 
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Figure 3 

Secure Storage Chain of Custody 
Original Sample 

Cllant/Projed: Onr̂ M-knn 
Preservative: nnnt Matrix; ..UitkC SO®! 
Sample# Range of Enltyeroup: Jr>a.a^/.-7- 1c, BottleTyps: _Jf£. 

Sample Numberfe) 
In Custody 

Released 
By 
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By 

Date of 
Transfer 

Time of 
Transfer 

Reason for 
Change of 
Custody 

Dlst.Extr.. 
or Digest 

Chain 
Created (X) 

/33VSI-X t9 ***%, V* 
M30 eobamalgiu* 

/M 9SV7. 78,Cfa tev 
X.JU^S3. 
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Figure 4 

Master List of Chain of Custodies 

CflenUProjeet: 

Sample ff Range of Entry Group: . 

SOG: _____________ Maui*: liquid Solid Mixed Other 

; _ _  -  s  J f  P i i g l n o l ^ a r  wmmm 
Bottle Type Started By Date Started 

mm&mmmtBttmHKM 
Bottle Type Started By Data Started 

mmmmmsmsmam HMHMBHR 
Bottle Type Started By DateStartod 

2308 tone/95 
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Figure 5 

Secure Storage Chain of Custody 

Cfent/Pro)aet AM Pnrp*f*£An. 

Sample#: tP =U*LS> no SDG: Mean 

DiBestiypeCcWeeneX© Metals 6F Hydddes Trta.No: (Ifnot 1.«l'n) 

Batch No: \0 la -3 V ^1 & 7 I' l1^ [jL_2.Z] 

Sample Numbwts) in 
Custody Released By Received By 

Date of 
Transfer 

Time of 
Transfer 

Reason for Change 
of Custody 

ocptu ffoo OU%Lvt 

/aayjfcf.To CjUpt&A A£./kt+fo<n jyvAs t+eo 

/javrfaf, 70 
AiLffctJi/oiM Q.LJjjaJU&U. nOo 

/J3V5V#, 70 QOwJL&nk. o/y/o A360 j&SfXAiy* 

70 K. £**«<•> ofir/os /too jUg&t diopetaeJ 
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Figure 6 
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B4. Analytical Methods Requirements 

The analytical procedures to be used for organics and inorganics are those 
described in the USEPA SW-846 3* Edition, Update III, 1996, and Methods for the 
Chemical Analysis of Waters and Wastes, USEPA, 600/4-79-020 for the 
preparation and analysis of water, sediment, and soil for the client specified 
compounds. Copies of the analytical procedures are located in the laboratory and 
available for use by analysts. Copies of analytical methods are available upon 
request. Quantitation and detection limits for the following methods are noted in 
Tables B4-2 through B4-25. These are evaluated annually and are subject to 
change, as per the guidelines given in 40 CFR Part 136 Appendix B. 

Inorganic Analysis 

Metals by Inductively Coupled Plasma (ICP) - This is a technique for the 
simultaneous determination of elements in solution after acid digestion. The basis 
of the method is the measurement of atomic emission by an optical spectroscopic 
technique. Characteristic atomic line emission spectra are produced by excitation 
of the sample in a radio frequency inductively coupled plasma. Method 601 OB, 
See Table B4-1 for list of elements and prep methods. 

Metals by Graphite Furnace Atomic Absorption (GFAA) - This is a method of 
analysis designed to detect trace amounts of the analyte through electrothermal 
atomization. Samples are digested before analysis. The graphite furnace AA 
spectrophotometer heats the sample within a graphite tube using an electrical 
current (i.e. flameless furnace) and measures the absorption of specific metallic 
elements at discrete wavelengths. Methods listed in Table B4-1. 

Mercury by Cold Vapor Atomic Absorption - Organic mercury compounds are 
oxidized and the mercury is reduced to the elemental state and aerated from 
solution in a closed system. The mercury vapor passes through a cell positioned 
in the light path of a spectrophotometer and absorbance (peak height) is 
measured. Method 7470A/7471A. 
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Metals by inductively Coupled Plasma Mass Spectrometer (iCP/MS) - This is a 
technique for the simultaneous determination of elements in solution after acid 
digestion. The method involves the breakdown of molecules into elemental ions in 
a plasma followed by a mass spectometric measurement Characteristic mass 
spectra are produced by the element's natural isotopes. Method 6020. 
See Table B4-1 for list of elements and prep methods. 

Micellaneous Wet Chemistry 

Moisture - A known sample weight is placed in a drying oven maintained at 103° 
to 105°C for 8 to 24 hours. The sample is reweighed after drying and this value is 
divided by the original weight. The result is used to calculate analytical 
concentration on a dry-weight basis. Method 160.3 (modified). 

Cyanide, total - Distillation of the sample releases the cyanide from cyanide 
complexes as HCN. The liberated HCN and simple cyanides are converted to 
cyanogen chloride by reaction with chloramine T. This reacts with pyridine and 
barbituric acid reagent to give a red colored complex. The absorbance is read at 
570 nm and is compared to a standard curve using an automated 
spectrophotometer. Method 9012A. 

Phenolics, total - This method is based on automated distillation of phenol and the 
subsequent reaction with 4-aminoantipyrine in basic buffer to produce a red 
colored complex. The absorbance is read at 505 nm and is compared to a 
standard curve using an autotomated spectrophotometer. Method 9066. 

Sulfide, total - The sample is acidified and a known excess of iodine is added. 
The iodine reacts with sulfide in acid solution, oxidizing sulfide to sulfur. The 
excess iodine is back-titrated with sodium thiosulfate. Method 9034 (modified). 

Total Petroleum Hydrocarbons - Samples are extracted with freon and the 
resulting solution is treated with silica gel to remove fatty acids and other polar 
compounds. The remaining nonpolar compounds are designated as petroleum 
hydrocarbons and are quantitatively measured using Fourier Transform Infrared 
Spectroscopy (FTIR), Method 418.1 (modified for soils). 
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Hexane Extractable Materials (HEM) - For HEM a one liter sample is serially 
extracted with n-hexane in a separatory funnel. The solvent is evaporated from 
the extract, and the residual HEM is weighed. For SGT-HEM a one liter sample is 
serially extracted with n-hexane in a separatory funnel. The extract is mixed with 
silica gel, filtered through sodium sulfate, the solvent evaporated from the extract, 
and the residual SGT-HEM is weighed. Method 1664A. 

Total Organic Carbon (TOC) - Following acidification, the sample is purged with 
nitrogen to remove inorganic carbon. Persulfate is injected to oxidize organic 
carbon to carbon dioxide which is detected by IR. Method 9060. 

Total Organic Halogen (TOX) - Organic halogen is adsorbed onto an activated 
carbon column and combusted in an oxygen furnace. The resulting hydrogen 
halide gases are collected in an acetic acid buffer. The halides are titrated 
microcoulometrically through the generation of Ag+ ions. Method 9020B. 

Total Nitrite/Nitrate - Using an autoanalyzer, the sample is passed through a 
column containing granulated copper-cadmium to reduce nitrate to nitrite. The 
nitrite ion reacts with sulfanilamide to yield a diazo compound which couples with 
n-1 -naphylethylenediamine dihydrochloride to form a soluble, highly colored dye. 
The absorbance is read at 520 nm and compared to a standard curve. 
Method 353.2. 

Organic Analysis 

Volatiles by GC/MS - This method determines the concentration of volatile 
(purgeable) organics. The analysis is based on purging the volatiles onto a 
Tenax/silica gel trap, desorbing the volatiles onto a gas chromatographic column 
which separates them and identifying the separated components with a mass 
spectrometer. Method 8260B/5030B/5035. 

Semivolatiles by GC/MS - This method determines the concentration of 
semivolatile organic compounds that are separated into an organic solvent and 
are amenable to gas chromatography. The method involves solvent extraction of 
the sample to isolate analytes and GC/MS analysis to determine semivolatile 
compounds present in the sample. Method 8270C/3550B/3510C. 
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Volatiles by GC - This method determines the concentration of volatile (purgeable) 
organic compounds. The analysis is based on purging the volatiles from the 
sample onto an appropriate sorbent trap and desorbing the volatiles onto a gas 
chromatographic column. Using an appropriate temperature program, the 
compounds are separated by the column and both qualitative and quantitative 
detection is achieved with a photoionization and/or electrolytic conductivity 
detector. Method 8021B/5030B/5035. Non-halogenated organics are analyzed by 
flame ionization detectors. Method 8015B/5030B/5035. 

TPH-GRO — This method determines the concentration of gasoline range organics 
(2-methylpentane to 1,2,4-trimethylbenzene). The analysis is based on purging 
the volatiles from the sample onto an appropriate sorbent trap and desorbing the 
volatiles onto a gas chromatographic column. Using an appropriate temperature 
program, the compounds are separated by the column and both qualitative and 
quantitative detection is achieved with a flame ionization detector. BTEX may be 
determined simultaneously on systems equipped with a photoionization detector in 
tandem with the FID. Method 8015B/5030B/5035. 

TPH-DRO - This method determines the concentration of diesel range organics 
(C-10 to C-28 hydrocarbons). The procedure includes solvent extraction of the 
sample and analysis of the extract on a gas chromatograph/flame ionization 
detector (GC/FID) using a megabore capillary column. Method API "Method for 
Determination of Diesel Range Organics," Revision 2, 02/05/95; or California 
Department of Health Services LUFT Task Force TPH Analysis-Diesel Method, 
10/18/89, Method 8015B/5030B/5035. 
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Pesticides, PCBs, and Herbicides - These methods determine the concentration 
of organochloride pesticides, polychlorinated biphenyls, herbicides, and 
organophosphate pesticides. The procedures include solvent extraction of the 
sample, analysis of the extract on a gas chromatograph/electron capture detector 
(GC/EC) using a capillary column, and confirmation on a GC/EC using a second 
capillary column. A nitrogen-phosphorus detector is used for organophosphates. 
If the compound concentration is sufficient, confirmation may be performed on 
GG/MS upon request Pesticides methods 8081A/3550B/3510C and 
8141A/3550B/3510C. PCBs Method 8082/3550B/3510C. Herbicides Method 
8151A/3550B. 

PAHs by HPLC - The sample aliquot is extracted with methylene chloride. 
The extract is filtered (soils), dried, concentrated by evaporation and exchanged 
into acetonitrile. The extract is analyzed by reverse-phase HPLC with both UV and 
fluorescence detectors. Methods 8310/3550B/3510C. 
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Table B4-1 
Inorganic Analytical Method Numbers 

ICP GFAA ICP/MS 

Aluminum 6010B/3005A/3010/3050B 6020/3010MOD/3050B 

Antimony 6010B/3005A/3010/3050B 7041/3005A/3050B 6020/3010MOD/3050B 

Arsenic 6010B/3005A/3010/3050B 7060A 6020/3010MOD/3050B 

Barium 6010B/3005A/3010/3050B 6020/3010MOD/3050B 

Beryllium 6010B/3005A/3010/3050B 7091/3020A/3050B 6020/3010MOD/3050B 

Cadmium 6010B/3005A/3010/3050B 7131A/3020A/3050B 6020/3010MOD/3050B 

Calcium 6010B/3005A/3010/3050B 6020/3010MOD/3060B 

Chromium 6010B/3005A/3010/3050B 7191/3020A/3050B 6020/3010MOD/3050B 

Cobalt 6010B/3005A/3010/3050B 6020/3010MOD/3050B 

Copper 6010B/3005A/3010/3050B 7211/3020A/3050B 6020/3010MOD/3050B 

Iron 6010B/3005A/3010/3050B 6020/3010MOD/3050B 

Lead 601OB/3005A/3010/3050B 7421/3020A/3050B 6020/3010MOD/3050B 

Magnesium 6010B/3005A/3010/3050B 6020/3010MOD/3050B 

Manganese 601OB/3O05A/3O10/3050B 6020/3010MOD/3050B 

Molybdenum 6010B/3005A/3010/3050B 6020/3010MOD/3050B 

Nickel 601OB/3005A/3010/3050B 7521/3020A/3050B 6020/3010MOD/3050B 

Potassium 6010B/3005A/3010/3050B 6020/3010MOD/3050B 

Selenium 601OB/3005A/3010/3050B 7740 6020/3010MOD/3050B 

Silver 6010B/3005A/3010/3050B 7761/3020A/3050B 6020/3010MOD/3050B 

Sodium 6010B/3005A/3010/3050B 6020/3010MOD/3050B 

Thallium 6010B/3005A/3010/3050B 7841/3020A/3050B 6020/3010MOD/3050B 

Tin 6010B/3O05A/3010/3Q50B 6020/3010MOD/3050B 

Vanadium 6010B/3005A/301Q/3O50B 6020/3010MOD/3050B 

Zinc 6010B/3005A/3010/3050B 6020/3010MOD/3050B 

The number of parameters analyzed and the method used will be determined by the site-specific requirements. 

Mercury by Cold Vapor - 7470A/7471A. 
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Table B4-2 
Metals Compound List (TAL) 

Analyte 

Waters Soils" 

Analyte LOQ*(mg/L) MDL (mg/L) LOQ* (mg/kg) MDL (mg/kg) 

Aluminum 0.2 0.041 20 2.96 
Antimony1 0.02 0.0085 2. 0.66 
Arsenic1 0.01 0.0049 1. 0.5 
Barium1 0.005 0.00042 0.5 0.032 
Beryllium1 0.005 0.00034 0.5 0.059 
Cadmium1 0.005 0.00087 0.5 0.054 

Calcium 0.2 0.049 20 1.25 
Chromium1 0.005 0.0022 0.5 0.2 
Cobalt1 0.005 0.0016 0.5 0.14 
Copper1 0.01 0.0021 1. 0.19 
Iron1 0.2 0.045 20 4.89 
Lead3 0.003 0.0012 1. 0.08 

Magnesium 0.1 0.018 10 1.98 
Manganese1 0.005 0.00051 0.5 0.038 
Mercury3 0.0002 0.00016 0.1 0.0028 
Nickel1 0.01 0.0038 1. 0.2 

Potassium 0.5 0.043 50 3.72 
Selenium1 0.01 0.0047 1. 0.47 
Silver1 0.005 0.0018 0.5 0.15 

Sodium 1. 0.46 100 47.2 
Thallium3 0.01 0.0074 2. 0.16 
Vanadium1 0.005 0.0017 0.5 0.16 
Zinc1 0.005 0.0041 2. 0.18 
Cyanide, total4 0.005 0.01 0.18 0.5 

1 Analyzed by Trace ICP 

^Analyzed by Cold Vapor 

^Analyzed by GFAA 

^Analyzed by automated spectrophotometer 

"Specific quantitation limits are highly matrix dependent The quantitation limits listed herein are provided for guidance and may 
not always be achievable. 

""Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for 
soil/sediment, calculated on a dry-weight basis, will be higher. 

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client 
Values reported below the LOQ are reported with a J-flag and are defined as estimated values. 
LOQs and MDLs are evaluated annually and subject to change. 
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Table B4-3 
Inorganic Priority Pollutants List 

Analyte 

Waters Soils*** 

Analyte LOQ** (mg/L) MDL (mg/L) LOQ** (mg/kg) MDL (mg/kg) 

Antimony 0.02 0.0085 2. 0.66 

Arsenic 0.01 0.0049 1. 0.5 

Beryllium 0.005 0.00034 0.5 0.059 

Cadmium 0.005 0.00087 0.5 0.054 

Chromium 0.005 0.0022 0.5 0.2 

Copper 0,01 0.0021 1. 0.19 

Lead 0.02 0.0093 2. 0.79 

Mercury* 0.0002 0.00016 0.1 0.0028 

Nickel 0.01 0.0038 1. 0.2 

Selenium 0.01 0.0047 1. 0.47 

Silver 0.005 0.0018 0.5 0.15 

Thallium 0.02 0.0089 2. 0.93 

Zinc 0.005 0.0041 2. 0.18 

Cyanide, totalt 0.01 0.005 0.5 0.18 

Phenolics, totalt 0.03 0.009 3.5 1.2 

'Mercury is analyzed by Cold Vapor. 

Except for Cyanide, Phenolics, and Mercury, all other elements analyzed by ICP. 

tCyanide and Phenolics analyzed by distillation followed by automated colorimetry. 

"Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may 
not always be achievable. 
•"Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for 
soil/sediment, calculated on a dry-weight basis will be higher. 

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client 
Values reported below the LOQ are reported with a J-flag and are defined as estimated values. 

LOQ and MDLs are evaluated annually and subject to change. 
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Table B4-4 
Inorganic Appendix IX Analyte List 

Analyte 

Waters Soils"* 

Analyte LOQ" (mg/L) MDL (mg/L) LOQ" (mg/kg) MDL (mg/kg) 

Antimony 0.02 0.0085 2. 0.66 

Arsenic 0.01 0.0049 1. 0.5 

Barium 0.005 0.00042 0.5 0.032 

Beryllium 0.005 0.00034 0.5 0.059 

Cadmium 0.005 0.00087 0.5 0.054 

Chromium 0.005 0.0022 0.5 0.2 

Cobalt 0.005 0.0016 0.5 0.14 

Copper 0.01 0.0021 1. 0.19 

Lead 0.02 0.0093 2. 0.79 

Mercury* 0.0002 0.00016 0.1 0.0028 

Nickel 0.01 0.0038 1. 0.2 

Selenium 0.01 0.0047 1. 0.47 

Silver 0.005 0.0018 0.5 0.15 

Thallium 0.02 0.0089 2. 0.93 

Tin 0.02 0.005 10. 0.41 

Vanadium 0.005 0.0017 0.5 0.16 

Zinc 0.005 0.0041 2. 0.18 

Cyanide, totalt 0.01 0.005 0.5 0.18 

Sulfide, totaltt 2. 0.53 30 8.4 

'Mercury is analyzed by Cold Vapor. 
Except for Cyanide, Sulfide, and Mercury, all other elements are analyzed by ICR. 

fCyanide is analyzed by distillation followed by automated colorimetry. 

ttSulfide Is analyzed by 9034 (modified), titrimetric analysis. 

"Specific quantitation limits are highly matrix dependent The quantitation limits listed herein are provided for guidance and may 
not always be achievable. 
'"Quantitation limits listed for soil/sediment are based on wet weight The quantitation limits calculated by the laboratory for 
soil/sediment, calculated on a dry-weight basis wiD be higher. 

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client 
Values reported below the LOQ are reported with a J-flag and are defined as estimated values. 

LOQ and MOLs are evaluated annually and subject to change. 
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Table B4-5 
Metals by ICP/MS List 

Analyte 
Wa ters Soi Is*" 

Analyte LOQ" (mg/L) MDL (mg/L) LOQ"(mg/kg) MDL (mg/kg) 

Aluminum 0.1 0.025 10 0.74 
Antimony 0.001 0,00009 0.1 0.0027 
Arsenic 0.0002 0.000059 0.02 0.0055 
Barium 0.00025 0.000073 0.2 0.051 
Beryllium 0.0001 0.000012 0.01 0.0031 
Cadmium 0.0001 0.000027 0.02 0.0036 
Calcium 0.05 0.013 20 3:5 
Chromium 0.001 0.000071 0.1 0.018 
Cobalt 0.0001 0.000018 0.01 0.00056 
Copper 0.001 0.00023 0.1 0.018 
Iron 0.075 0.016 20 5.8 
Lead 0.001 0.00021 0.1 0.028 
Magnesium 0.01 0.0014 1 0.28 
Manganese 0.00075 0.00018 0.2 0.032 
Molybdenum 0.001 0.000043 0.1 0.01 
Nickel 0.0002 0.000058 0.05 0.0098 
Potassium 0.05 0.0072 5 1 
Selenium 0.001 0.0002 0.1 0.017 
Silver 0.0005 0.000081 0.05 0.0039 
Sodiurn 0.2 0.027 20 3.3 
Strontium 0.0005 0.000044 0.1 0.023 
Thallium 0.0005 0.00013 0.01 0.0023 
Tin 0.0002 0.000039 1 0.24 
Titanium 0.001 0.0002 0.2 0.049 
Vanadium 0.0002 0.000025 0.02 0.0041 
Zinc 0.01 0.0019 0.5 0.1 

"Specific quantitation limits are highly matrix dependent The quantitation limits listed herein are provided for guidance and may 
not always be achievable. 

""Quantitation limits listed for soil/sediment are based on wet weight The quantitation limits calculated by the laboratory for 
soil/sediment, calculated on a dry-weight basis will be higher. 

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client. 
Values reported below the LOQ are reported with a J-flag and are defined as estimated values. 

Method 6020 (ICP/MS) - LOQ and MDLs are evaluated annually and subject to change. 
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Table B4-6 
Miscellaneous Chemistry Analyte List 

Parameter 

Waters Soils** 

Parameter LOQ* (mg/L) MDL (mg/L) LOQ* (mg/kg) MDL (mg/kg) 

Cyanide, total 0.01 0.005 0.5 0.18 

Hexane Extractable Materials 
(1664A) 

5. 1.7 N/A N/A 

Moisture N/A N/A 0,5 wt.% 0.5 wt.% 

Phenolics, total 0.03 0.009 3.5 1.2 

Sulfide, total 2. 0.53 30 8.4 

TOC 2. 0.5 170 60 

Total Nitrite/Nitrate 0.1 0.04 N/A N/A 

TOX 20 7. 200 70 

TPH (418.1) 1.3 0.4 69 23 

•Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may 
not always be achievable. 
"Quantitation limits listed for soil/sediment are based on wet weight The quantitation limits calculated by the laboratory for 
soil/sediment calculated on a dry-weight basis will be higher. 

The laboratory routinely reports at the limit of quantitation (LOQ) but tan estimate down to the MDL when requested by the client. 
Values reported below tire LOQ are reported with a J-flag and are defined as estimated values. 

LOQ and MDLs are evaluated annually and subject to change. 
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Table B4-7 
Volatile Full Compound List by GC/MS (8260B) 

Compound Name 

Waters Soils** 

Compound Name LOQ* (pg/L) MDL (pg/L) LOQ* (pg/kg) MDL (pg/kg) 

Dichlorodifiuoromethane 5. 2. 5. 2. 

Chloromethane 5. 1. 5. 2. 

Vinyl Chloride 5. 1. 5. 1. 

Bromomethane 5. 1. 5. 2. 

Chloroethane 5. 1. 5. 2. 

Trichlorofluoromethane 5. 2. 5. 2. 

1,1-Dichloroethene 5. 0.8 5. 1. 

1,1-Dichloroethane 5. 1. 5. 1. 

Methylene Chloride 5. 2. 5. 

/rans-1,2-Dichloroethene 5. 0.8 5. 

2,2-Dichloropropane 5. 1. 5. 1. 

c/s-1,2-Dichloroethene 5. 0.8 5. 

Chlorofonn 5. 0.8 5. 1. 

Bromochtoromethane 5. 1. 5. 1. 

1,1,1 -Trichloroethane 5. 0.8 5. 1. 

Carbon Tetrachloride 5. 1. 5. 1. 

1,1-Dichloropropene 5. 1. 5. 1. 

Benzene 5. 0.5 5. 0.5 

1,2-Dichloroethane 5. 1. 5. 1. 

Trichloroethene 5. 1. 5. 1. 

1.2-DichIoropropane 5. 1. 5. 

Dibromomethane 5. 1. 5. 1. 

Bromodichloromethane 5. 1. 5. 1. 

Toluene 5. 0.7 5. 1. 

1,1,2-Trichloroethane 5. 0.8 5. 1. 

Tetrachloroethene 5. 0.8 5. 1. 

1,3-Dichloropropane 5. 1. 5. 1. 

Dibromochloromethane 5. 1. 5. 1. 

1,2-Dibromoethane 5. 1. 5. 1. 

Chlorobenzene 5. 0.8 5. 1. 

1,1,1,2-Tetrachloroethane 5. 1. 5. 1. 

Ethylbenzene 5. 0.8 5. 1. 
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Table B4-7 - Continued 
Volatile Full Compound List by GC/MS (8260B) 

Compound Name 

Waters Soils** 

Compound Name LOQ* (pg/L) MDL (pg/L) LOQ* (pg/kg) MDL (pg/kg) 

m+p-Xylene 5. 0.8 5. 1. 

o-Xylene 5. 0.8 5. 1. 

Styrene 5. 5. 1. 

Bromoform 5. 5. 1. 

Isopropylbenzene 5. 5. 1. 

1,1,2,2-Tetrachloroethane 5. 5. 1. 
Bromobenzene 5. 1. 5. 1. 

1,2,3-Trichloropropane 5. 1- 5. 1. 

n-Propylbenzene 5. 5. 1. 
2-Ch!orotoluene 5. 5. 

1,3,5-Trimethylbenzene 5. 5. 

4-Chlorotoluene 5. 5. 1. 
fert-Butylbenzene 5. 1. 5. 1. 

1,2,4-Trimethylbenzene 5. 5. 1. 
sec-Butylbenzene 5. 1. 5. 1. 
p-lsopropyltoluene 5. 5. 1. 
1,3-Dichlorobenzene 5. 5. 1. 
1,4-DichIorobenzene 5. 5. 

n-Butylbenzene 5. 5. 1. 

1,2-Dichlorobenzene 5. 5. 
1,2-Dibromo-3-chloropropane 5. 2. 5. 
1,2,4-Trichlorobenzene 5. 1. 5. 1. 
Hexachlorobutadiene 5. 2. 5. 

Naphthalene 5. 1. 5. 1. 
1,2,3-T richlorobenzene 5. 1. 5. 1. 

'Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may 
not always be achievable. 

"Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for 
soil/sediment, calculated on a dry-weight basis will be higher. 

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client 
if a valid mass spectrum is obtained. Values reported below the LOQ are reported with a J-flag and are defined as estimated 
values. 
LOQ and MDLs are evaluated annually and subject to change. 
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Table B4-8 
Volatile Priority Pollutant Compound List by GC/MS (8260B) 

Compound Name 

Waters Soils** 

Compound Name LOQ* (pg/L) MDL (pg/L) LOQ* (pg/kg) MDL (pg/kg) 
1,1,1-T richloroethane 5. 08 5. 1. 
1,1,2,2-Tetrachioroethane 5. 1. 5. 1. 
1,1,2-Trichtoroethane 5. 0.8 5. 1. 
1,1-Dichloroethane 5. 1. 5. 1. 
1,1-Dichloroethene 5. 0.8 5. 1. 
1,2-Dichloroethane 5. 1. 5. 
1,2-Dichloropropane 5. 1. 5. 1. 
2-Chloroethylvinyl ether 10 2. 10 2. 
Acrolein 100 40 100 20 
Acrylonitrite 20 4. 20 4. 
Benzene 5. 0.5 5. 0.5 
Bromodichioromethane 5. 1. 5. 
Bromoform 5. 1. 5. 1. 
Bromomethane 5. 1. 5. 
Carbon tetrachloride 5. 1. 5. 
Chlorobenzene 5. 0.8 5. 
Chloroethane 5. 1. 5. 
Chloroform 5. 0.8 5. 1. 
Chloromethane 5. 1. 5. 
c/s-1,2-Dichloroethene 5. 0.8 5. 1. 
c/s-1,3-Dichloropropene 5. 1. 5. 
Dibromochloromethane 5. 1. 5. 
Ethylbenzene 5. 0.8 5. 
Methylene chloride 5. 2. 5. 
Tetrachloroethene 5. 0.8 5. 1. 
Toluene 5. 0.7 5. 1. 
frans-1,2-Dichloroethene 5. 0.8 5. 1. 
trans-1,3-Dichloropropene 5. 1. 5. 1. 
Trichloroethene 5. 1. 5. 1. 
Trichlorofiuoromethane 5. 2. 5. 
Vinyl chloride 5. 1. 5. 1. 
Xylene (total) 5. 0.8 5. 1. 

•Specific quantitation limits are highly matrix dependent The quantitation limits listed herein are provided for guidance and may 
not always be achievable. 

"Quantitation limits listed for soil/sediment are based on wet weight The quantitation limits calculated by the laboratory for 
soil/sediment calculated on a dry-weight basis will be higher. 

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client 
if a valid mass spectrum is obtained. Values reported below the LOQ are reported with a J-flag and are defined as estimated 
values. 
LOQ and MDLs are evaluated annually and subject to change. 
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Table B4-9 
Appendix IX Volatile Compounds by GC/MS (8260B) 

Compound Name 

Waters Sons** 

Compound Name LOQ* (pg/L) MDL (|jg/L) LOQ* (pg/kg) MDL (pg/kg) 

Chloromethane 5. 1. 5. 2. 

Bromomethane 5. 1. 5. 2. 

Vinyl chloride 5. 1. 5. 1. 
Dichlorodifiuoromethane 5. 2. 5. 2. 

Chloroethane 5. 1. 5. 2. 

Methyl iodide 5. 1. 5. 3. 

Acrolein 100 40 100 20 

Acrylonitrile 20 4. 20 4. 

Acetonitrile 100 25 100 25 
Methylene chloride 5. 2. 5. 2. 

Acetone 20 6. 20 7. 

Trichlorofluoromethane 5, 2. 5. 2. 
Carbon disulfide 5. 1. 5. 1. 
Propionitrile 100 30 100 30 

1,1-Dichloroethene 5. 0.8 5. 1. 
Allyl chloride 5. 1. 5. 

1,1-Dichloroethane 5. 1. 5. 

trans-1,2-Dichloroethene 5. 0.8 5. 

Chloroform 5. 0.8 5. 

1,2-Dichloroethane 5. 1. 5. 

Methacrylonitrile 50 10 50 5. 
2-Butanone 10 3. 10 4. 
Dibromomethane 5. 1. 5. 1. 
1,1,1-Trichloroethane 5. 0.8 5. 1. 
1,4-Dioxane 250 70 250 70 
Carbon tetrachloride 5. 1. 5. 1. 
Isobutyl alcohol 250 100 250 100 

Vinyl acetate 10 2. 10 2. 
Bromodichloromethane 5. 1. 5. 1. 
2-Chtoro-1,3-butadiene 5. 1. 5. 1. 
1,2-Dichloropropane 5. 1. 5. 1. 
trans-1,3-Dichloropropene 5. 1. 5. 1. 
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Table B4-9 - Continued 
Appendix IX Volatile Compounds by GC/MS (8260B) 

Compound Name 

Waters SoUs** 

Compound Name LOQ* (pg/L) MDL (pg/L) LOQ* (pg/kg) MDL (pg/kg) 

Trichloroethene 5. 1. 5. 1. 

Dibromochloromethane 5. 1. 5. 1. 

1,1,2-T richloroethane 5. 0.8 5. 1. 

1,2-Dibromoethane 5. 1. 5. 1. 

c/s-1,2-Dichloroethene 5. 0.8 5. 1. 

Benzene 5. 0.5 5. 0.5 

c/s-1,3-Diehloropropene 5. 1. 5. 1. 

Methyl methacrylate 5. 1. 5. 1. 

1,1,1,2-Tetrachloroethane 5. 1. 5. 1. 

Bromoform 5. 1. 5. 1. 

trans-1,4-Dichloro-2-butene 50 15 50 10 

1,2,3-Trichloropropane 5. 1. 5. 1. 

2-Hexanone 10 3. 10 3. 

4-Methyl-2-pentanone 10 3. 10 3. 

Tetrachloroethene 5. 0.8 5. 1. 

1,1,2,2-Tetrachloroethane 5. 1. 5. 1. 

Toluene 5. 0.7 5. 1. 
Ethyl methacrylate 5. 1. 5. 1. 
Chlorobenzene 5. 0.8 5. 1. 
Pentachloroethane 5. 1. 5. 1. 

Ethylbenzene 5. 0.8 5. 1. 
1,2-Dibromo-3-chloropropane 5. 2. 5. 2. 

Styrene 5. 1. 5. 1. 
Xylenes (total) 5. 0.8 5. 1. 

For samples preserved with 1:1 HCI to pH <2, low recovery of acid labile compounds is likely to occur. 

'Specific quantitation limits are highly matrix dependent The quantitation limits listed herein are provided for guidance and may 
not always be achievable. 

"Quantitation limits listed for soil/sediment are based on wet weight The quantitation limits calculated by the laboratory for 
soil/sediment, calculated on a dry-weight basis will be higher. 

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client 
if a valid mass spectrum is obtained. Values reported below the LOQ are reported with a J-flag and are defined as estimated 
values. 
LOQ and MDL are evaluated annually and subject to change. 
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Table B4-10 
TCL3.2 Volatile Compounds by GC/MS (8260B) 

Waters Soils** 

Compound Name LOQ* (pg/L) MDL (pg/L) LOQ* (pg/kg) MDL (pg/kg) 

Chloromethane 5. 1. 5. 2. 

Bromomethane 5. 1. 5. 2. 

Vinyl chloride s. 1. 5. 1. 

Chloroethane 5. 1. 5. 2. 

Methylene chloride 5. 2. 5. 2. 

Acetone 20 6. 20 7. 

Carbon disulfide 5. 1. 5. 1. 

1,1-Dichloroethene 5. 0.8 5. 1. 

Chloroform 5. 0.8 5. 1. 

1,2-Dichloroethane 5. 1. 5. 1. 

2-Butanone 10 3. 10 

1,1,1 -Trichloroethane 5. 0.8 5. 1. 

Carbon tetrachloride 5. 1. 5. 

Bromodichloromethane 5. 1. 5. 

1,2-Dichloropropane 5. 1. 5. 1. 
frans-1,3-Dichloropropene 5. 1. 5. 1. 

Trichloroethene 5. 1. 5. 1. 

Dibromochloromethane 5. 1. 5. 1. 

1,1,2-Trichloroethane 5. 0.8 5. 1. 

Benzene 5. 0.5 5. 0.5 

c/s-1,3-Dichloropropene 5. 1. 5. 1. 

Bromoform 5. 1. 5. 1. 

2-Hexanone 10 3. 10 

4-Methyl-2-pentanone 10 3. 10 

Tetrachloroethene 5. 0.8 5. 1. 

1,1,2,2-Tetrachloroethane 5. 1. 5. 1. 
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Table B4-10 - Continued 
TCL3.2 Volatile Compounds by GC/MS (8260B) 

Compound Name 

Waters Soils** 

Compound Name LOQ* (pg/L) MOL (jjg/L) LOQ* (jig/kg) MDL (pg/kg) 

Toluene 5. 0.7 5. 

Chiorobenzene 5. 0.8 5. 

Ethylbenzene 5. 0.8 5. 

Styrene 5. 1. 5. 

Xylenes (total) 5. 0.8 5. 

c/s-1,2-Dichloroethene 5. 0.8 5. 1-

For samples preserved with 1:1 HCI to pH <2, low recovery of acid labile compounds is likely to occur. 

"Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may 
not always be achievable. 

••Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for 
soil/sediment, calculated on a dry-weight .basis will be higher. 

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client 
if a valid mass spectrum is obtained. Values reported below the LOQ are reported with a J-flag and are defined as estimated 
values. 
LOQ and MDL are evaluated annually and subject to change. 
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Table B4-11 
TCL4.2 Volatile Compounds by GC/MS (8260B) 

Compound Name 

Waters Soils** 

Compound Name LOQ* (pg/L) MDL (pg/L) LOQ* (pg/kg) MDL (pg/kg) 

1,1-Dichloroethane 5. 1. 5. 1. 

frans-1,2-Dichloroethene 5. 0.8 5. 1. 

1,1,1-Trichloroethane 5. 0.8 5. 1. 

1,1,2,2-Tetrachloroethane 5. 1. 5. 1. 

1,1,2-Trichloroethane 5. 0.8 5. 1. 

1,1-Dichloroethene 5. 0.8 5. 1. 

1,1-Dichloroethane 5. 1. 5. 1. 

1,2,4-TrichIorobenzene 5. 1. 5. 1. 

1,2-Dibromo-3-chloropropane 5. 2. 5. 2. 

1,2-Dibromoethane 5. 1. 5. 1. 

1,2-Dichlorobenzene 5. 1. 5. 1. 

1,2-Dichloroethane 5. 1. 5. 1. 

1,2-Dichloropropane 5. 1. 5. 1. 

1.3-Dichlorobenzene 5. 1. 5. 1. 

1,4-Dichlorobenzene 5. 1. 5. 1. 

2-Butanone 10 3. 10 4. 

2-Hexanone 10 3. 10 3. 

4-Methyl-2-pentanone 10 3. 10 3. 

Acetone 20 6. 20 7. 

Benzene 5. 0.5 5. 0.5 

Bromodichloromethane 5. 1. 5. 1. 

Bromoform 5. 1. 5. 1. 

Bromomethane 5. 1. 5. 2. 

Carbon disulfide 5. 1. 5. 1. 

Carbon tetrachloride 5. 1. 5. 1. 

Chlorobenzene 5. 0.8 5. 1. 

Chloroethane 5. 1. 5. 2. 

Chloroform 5. 0.8 5. 1. 

Chloromethane 5. 1. 5. 2. 

c/s-1,2-Dichloroethene 5. 0.8 5. 1. 

c/s-1,3-Dichloropropene 5. 1. 5. 1. 

Cyciohexane 5. 2. 5. 1. 
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Table B4-11 - Continued 
TCL4.2 Volatile Compounds by GC/MS (8260B) 

Compound Name 

Waters Soils" 

Compound Name LOQ* (pg/L) MDL (pg/L) LOQ* (pg/kg) MDL (pg/kg) 

Dibromochloromethane 5. 1. 5. 1. 

Dichlorodrfluoromethane 5. 2. 5. 2. 

Ethylbenzene 5. 0.8 5. 1. 

Freon 113 10 2. 10 2. 

Isopropylbenzene 5. 1. 5. 1. 

Methyl Acetate 5. 1. 5. 2. 

Methyl /-butyl ether 5. 0.5 5. 0.5 

Methylcyclohexane 5. 1. 5. 1. 

Methylene chloride 5. 2. 5. 2. 

Styrene 5. 1. 5. 1. 

Tetrachloroethene 5. 0.8 5. 1. 

Toluene 5. 0.7 5. 1. 

trans-1,2-Dich!oroethene 5. 0.8 5. 1. 

trans-"\ ,3-Dichloropropene 5. 1. 5. 1. 

Trichloroethene 5. 1. 5. 1. 

Trichlorofluoromethane 5. 2. 5. 2. 

Vinyl chloride 5. 1. 5. 1, 

Xy lenes (total) 5. 0.8 5. 1. 

For samples preserved with 1:1 HCi to pH <2, low recovery of acid labile compounds is likely to occur. 

•Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may 
not always be achievable. 
"Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for 
soil/sediment, calculated on a dry-weight basis will be higher. 

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client 
if a valid mass spectrum is obtained. Values reported below the LOQ are reported with a J-flag and are defined as estimated 
values. 
LOQ and MDL are evaluated annually and subject to change. 
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Table B4-12 
Semivolatile Full Compound List by GC/MS (8270C) 

Compound Name 
Wa tens Soils** 

Compound Name LOQ* (pg/L) MDL (pg/L) LOQ* (pg/kg) MDL (pg/kg) 
Acenaphthene 10 1. 330 33 
Acenaphthylene 10 1. 330 33 
Acetophenone 10 2. 330 67 
Aramite2 50 1. 1700 33 
2-AcetylaminofIuorene 10 2. 330 67 
4-Aminobiphenyl 10 2. 830 170 
Aniline 10 1. 330 33 
Anthracene 10 1. 330 33 
Benzidine 100 20 3300 670 
Benzo(a)anthracene 10 1. 330 33 
Benzo(b)fiuoranthene 10 1. 330 33 
Benzo(k)fluoranthene 10 1. 330 33 
Benzo(g,h ,i)perylene 10 1. 330 33 
Benzo(a)pyrene 10 1. 330 33 
Benzyl alcohol 20 5. 330 170 
bis (2-Chloroethoxy)methane 10 1. 330 33 
bis(2-Ghloroethyl)ether 10 1. 330 33 
bis(2-Chloroisopropyl)ether 10 1. 330 33 
bis(2-Ethylhexyl)phthalate 10 2. 330 170 
4-Bromophenyl phenylether 10 1. 330 33 
Butylbenzylphthalate 10 2. 330 67 
4-Chtoroaniline 10 1. 330 33 
Carbazole 10 1. 330 33 
Chlorobenzilate 20 3. 330 33 
4-Chtoro-3-methylphenol 10 1. 330 67 
2-Chloronaphthalene 10 1. 330 33 
2-Chlorophenol 10 1. 330 33 
4-Chlorophenyl phenylether 10 1. 330 33 
Chrysene 10 1. 330 33 
2-Methylnaphthalene 10 1. 330 33 
3 or 4-methyl phenol3 10 2. 330 67 
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Table B4-12 - Continued 
Semivolatile Full Compound List by GC/MS (8270C) 

Compound Name 
Wa ters Soils** 

Compound Name LOQ* (pg/L) MDL (pg/L) LOQ* (pg/kg) MDL (pg/kg) 
DiaQate {cis/lrans) 10 1. 330 33 
Dibenzofuran 10 1. 330 33 
Di-n-butylphthalate 10 2. 330 67 
Dibenz(a1h)anthracene 10 1. 330 33 
1,2-DichIorobenzene 10 1. 330 33 
1,3-Dichlorobenzene 10 1. 330 33 
1,4-Dichiorobenzene 10 1. 330 33 
3,3-Dichlorobenzidine 10 1. 670 67 
2,4-Dichlorophenol 10 1. 330 33 
2.6-Dichlorophenol 10 2. 330 67 
Diethylphthalate 10 2. 330 67 
Dimethoate 20 3. 330 33 
p-{Dimethylamino)azobenzene 10 2.0 330 67 
7,12-Dimethylbenz(a)anthracene 10 2. 330 33 
3,3-Dimethylbenzldine 25 10. 830 170 
a.a-Dimethylphenethylamine2 50 1. 1700 33 
2.4-Dimethylphenol 10 1. 330 33 
Dimethylphthalate 10 2. 330 67 
1,3-Dinitrobenzene 10 1. 330 67 
4,6-Dinitro-2-methyiphenol 25 5. 830 170 
2,4-Dinitrophenol 60 20 2000 670 
2,4-Dinitrotoluene 10 1. 330 67 
2,6-Dinitrotoluene 10 1. 330 33 
Di-n-octylphthalate 10 2. 330 67 
1,2-Diphenyihydrazlne4 10 1. 330 33 
Ethylmethanesulfonate 10 2. 330 67 
Fluoranthene 10 1. 330 33 
Fluorene 10 1. 330 33 
Hexachlorobenzene 10 1. 330 33 
Hexachlorobutadiene 10 1. 330 67 
Hexachlorocyclopentadiene 25 5. 670 170 
Hexachloroethane 10 1. 330 33 
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Table B4-12- Continued 
Semivolatile Full Compound List by GC/MS (8270C) 

Compound Name 
Wa ters Soils** 

Compound Name LOQ* (pg/L) MDL (pg/L) LOQ* (pg/kg) MDL (pg/kg) 

Hexachloropropene 10 2. 330 100 
lndeno(1,2,3-cd)pyrene 10 1. 330 33 
Isodrin 10 1. 330 33 
Isophorone 10 1. 330 33 
Isosafrole 10 1. 330 67 
Methapyrilene 10 3. 330 100 
3-Methylcholanthrene 10 2. 330 67 
Methylmethanesulfonate 10 1. 330 33 
2-Methylphenol 10 1. 330 33 
1-Methylnaphthalene 10 •1. 330 33 
2-Methylnaphthalene 10 1. 330 33 
Naphthalene 10 1. 330 33 
1,4-Naphthoquinone 100 10 3300 830 
1-Naphthylamine 25 5. 830 170 
2-Naphthylamine 25 5. 830 170 
2-Nitroanlline 10 1. 330 33 
3-Nitroaniline 10 1. 330 67 
4-Nitroaniline 10 1. 330 67 
Nitrobenzene 10 1. 330 33 
2-Nitrophenol 10 1. 330 33 
4-Nitrophenol 50 10 830 170 
4-Nitroquinoline-1-oxide 100 20 1700 330 
n-Nitrosodi-n-butylamine 10 2. 330 67 
n-Nitrosodiethylamine 10 2. 330 67 
n-Nitrosodimethylamine 10 2. 330 67 
n-Nitrosodiphenylamine1 10 2. 330 33 
/j-Nitrosodi-n-propylamine 10 1. 330 33 
/j-Nitrosomethylethylamine 10 2. 330 67 
n-Nitrosomorphoiine 10 2. 330 67 
n-Nitrosopiperidine 10 2. 330 67 
n-Nitrosopyrrolidine 10 2. 330 67 
5-Nitro-o-toluidine 10 3. 830 170 
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Table B4-12-Continued 
Semivolatile Full Compound List by GC/MS (8270C) 

Compound Name 
Wa ters Soi s*4 

Compound Name LOQ* (pg/L) MDL (pg/L) LOQ* (pg/kg) MDL (pg/kg) 
2,2'-oxybis(1 -Chloropropane) 25 1. 330 33 
Pentachlorobenzene 10 2. 330 67 
Pentachloronitrobenzene 10 2. 330 67 
Pentachlorophenol 25 3. 830 170 
Phenacetin 10 2. 330 67 
Phenanthrene 10 1. 330 33 
Phenol 10 1. 330 33 
1,4-Phenylenediamine 200 60 6700 2500 
2-Picoline 10 2. 330 67 
Pronamide 10 1. 330 33 
Pyrene 10 1. 330 33 
Pyridine 10 2. 330 67 
Saffole 10 2. 330 67 
1,2,4,5-Tetrachlorobenzene 10 2. 330 67 
2,3,4,6-Tetrachlorophenol 10 2. 330 67 
Tetraethyldithiopyrophosphate 10 1. 330 67 
Thionazin 10 2. 330 67 
o-Tolurdine 10 1. 330 67 
1,2,4-Trichlorobenzene 10 1. 330 33 
2,4,5-Trichlorophenol 10 1. 330 33 
2,4,6-Trichlorophenoi 10 1. 330 33 
0,0.O-Triethylphosphorothioate 10 2. 330 67 
1,3,5-Trinitrobenzene 20 5. 670 170 

'Specific quantitation limits are highly matrix dependent The quantitation limits listed herein are provided for guidance and may 
not always be achievable. 
"Quantitation limits listed for soil/sediment are based on wet weight The quantitation limits calculated by the laboratory for 
soil/sediment, calculated on a dry-weight basis will be higher. 

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client 
If a valid mass spectrum is obtained. Values reported below the LOQ are reported with a J-flag and are defined as estimated 
values. 

VNitrosodiphenylamine decomposes in the GC inlet forming diphenylamine. The result reported for n-Nitrosodiphenylamine 
represents the combined total of both compounds. 

2Aramite and a.a-dimethylphenethylamine can be determined upon request. 

a3-methylphenol and 4-methylphenol cannot be resolved under this analysis. The combined total of both compounds is reported 
as 4-methylphenol. 

41,2-Diphenylhydrazine cannot be distinguished from azobenzene, therefore, the value reported represents the combined total of 
both. 
LOQ and MDLs are evaluated annually and subject to change. 
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Table B4-13 
Semivolatile Priority Pollutant Compound List by GC/MS (8270C) 

Compound Name 
Waters Soils** 

Compound Name LOQ* (pg/L) ft/IDL (pg/L) LOQ* (pg/kg) MDL (pg/kg) 
2-Chlorophenol 10 1. 330 33 
Phenol 10 1. 330 33 
2-Nitrophenol 10 1. 330 33 
2,4-Dimethylphenol 10 1. 330 33 
2,4-Dichlorophenol 10 1. 330 33 
4-Chlorp-3-methylphenol 10 1. 330 67 
2,4,6-T richlorophenol 10 1- 330 33 
2,4-Dinitrophenol 60 20 2000 670 
4-Nitrophenol 50 10 830 170 
4,6-Dinitro-2-methylphenol 25 5. 830 170 
Pentachlorophenol 25 3. 830 170 
n-Nitrosodimethylamine 10 2. 330 67 
bis(2-Chloroethyl)ether 10 1. 330 33 
1,3-Dichlorobenzene 10 1. 330 33 
1,4-Dichlorobenzene 10 1. 330 33 
1,2-Dichlorobenzene 10 1. 330 33 
bis(2-Chloroisopropyl)ether 10 1. 330 33 
Hexachloroethane 10 1. 330 33 
n-Nitrosodi-n-propylamine 10 1. 330 33 
Nitrobenzene 10 1. 330 33 
Isophorone 10 1. 330 33 
bis (2-Chloroethoxy)methane 10 1. 330 33 
1,2,4-Trichlorobenzene 10 1. 330 33 
Naphthalene 10 1. 330 33 
Hexachtorobutadiene 10 1. 330 67 
Hexachlorocyclopentadiene 25 5. 670 170 
2-Chloronaphthalene 10 1. 330 33 
Acenaphthylene 10 1. 330 33 
Dimethylphthalate 10 2. 330 67 
2,6-Dinitrotoluene 10 1. 330 33 
Acenaphthene 10 1. 330 33 
2,4-Dinitrotoluene 10 1. 330 67 
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Table B4-13 - Continued 
Semivolatile Priority Pollutant Compound List by GC/MS (8270C) 

Compound Name 
Waters Soi s** 

Compound Name LOQ* (pg/L) MDL (pg/L) LOQ* (pg/kg) MDL (pg/kg) 
Fluorene 10 1. 330 33 
4-Chlorophenyl phenylether 10 1. 330 33 
Diethylphthalate 10 2. 330 67 
1,2-Diphenylhydrazine 10 1. 330 33 
n-Nitrosodiphenylamine1 10 2. 330 33 
4-Bromophenyl phenylether 10 1. 330 33 
Hexachlorobenzene 10 1. 330 33 
Phenanthrene 10 1. 330 33 
Anthracene 10 1. 330 33 
Di-n-butylphthalate 10 2. 330 67 
Fluoranthene 10 1. 330 33 
Pyrene 10 1. 330 33 
Benzidine 100 20 3300 670 
Butylbenzylphthalate 10 - 2- 330 67 
Benzo(a)anthracene 10 1. 330 33 
Chrysene 10 1. 330 33 
3,3-Dichlorobenzidine 10 1. 670 67 
bis(2-Ethylhexyl)phthalate 10 2. 330 170 
Di-n-octylphthalate 10 2, 330 67 
Benzo(b)fluoranthene 10 1. 330 33 
Benzo(k)fiuoranthene 10 1. 330 33 
Benzo(a)pyrene 10 1. 330 33 
lndeno(1,2,3-cd)pyrene 10 1. 330 33 
Dibenz(a,h)anthracene 10 1. 330 33 
Benzo{g,h,i)perylene 10 1- 330 33 

'Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may 
not always be achievable. 

"Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for 
soil/sediment, calculated on a dry-weight basis will be higher. 

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client 
if a valid mass spectrum is obtained. Values reported below the LOQ are reported with a J-flag and are defined as estimated 
values. 

1 n-Nitrosodiphenylamine decomposes in the GC inlet forming diphenylamine. The result reported for n-Nitrosodiphenylamine 
represents the combined total of both compounds. 

LOQ and MDLs are evaluated annually and subject to change. 
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Table B4-14 
Appendix IX Semivolatile Compounds by GC/MS (8270C) 

Compound Name 

Waters Soils** 

Compound Name LOQ* (pg/L) MDL (Mg/i.) LOQ* (pg/kg) MDL (pg/kg) 

Acenaphthene 10 1. 330 33 

Acenaphthylene 10 1. 330 33 

Acetophenone 10 2. 330 67 

2-Acetylaminofiuorene 10 2. 330 67 

4-Aminobiphenyt 10 2. 830 170 

Aniline 10 1. 330 33 

Anthracene 10 1. 330 33 
Aramite2 50 1. 1700 33 

Benzo(a)anthracene 10 1. 330 33 

Benzo(b)fluoranthene 10 1. 330 33 

Benzo(k)fluorarithene 10 1. 330 33 

Benzo(g,h,i)perylene 10 1. 330 33 

Benzo(a)pyrene 10 1. 330 33 

Benzyl alcohol 20 5. 330 170 

bis (2-Chloroethoxy)methane 10 1. 330 33 

bis(2-Chloroethyl)ether 10 1. 330 33 

bis(2-Chloroisopr0pyl)ether 10 1. 330 33 

bis(2-Ethylhexy0phthalate 10 2. 330 170 

4-Bromophenyl phenylether 10 1. 330 33 

Butylbenzylphthalate 10 2. 330 67 

4-Chloroaniline 10 1. 330 33 

Chlorobenzilate 20 3. 330 33 

4-Chloro-3-methylphenol 10 1. 330 67 

2-Chloronaphthalene 10 1. 330 33 

2-Chlorophenol 10 1. 330 33 

4-Chlorophenyl phenylether 10 1. 330 33 

Chrysene 10 1. 330 33 

2-Methylphenol 10 1. 330 33 
3- or 4-Methylphenol3 10 2. 330 67 

Diallate (cisArans) 10 1. 330 33 

Dibenzofuran 10 1. 330 33 
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Table B4-14 - Continued 
Appendix IX Semivolatile Compounds by GC/MS (8270C) 

Compound Name 

Waters Soils"* 

Compound Name LOQ* (pg/L) MDL (pg/L) LOQ*(pg/kg) MDL (pg/kg) 

Dhn-butylphthalate 10 2. 330 67 

Dibenz(a,h)anthracene 10 1. 330 33 

1,2-Dichlorobenzene 10 1. 330 33 

1,3-Dichlorobenzene 10 1. 330 33 

1,4-Dichlorobenzene 10 1. 330 33 

3,3'-Dichlorobenzidine 10 1. 670 67 

2,4-DichlorophenoJ 10 1. 330 33 

2,6-Dichlorophenol 10 2. 330 67 

Diethylphthalate 10 2. 330 67 

Dimethoate 20 3. 330 33 

p-(Dimethylamino)azobenzene 10 2. 330 67 

7,12-Dimethylbenz(a)anthracene 10 2. 330 33 

3,3-Dimethylbenzidine 25 10 830 170 
a,a-Dimethyiphenettiy!amine2 50 1 1700 33 

2,4-Dimethylphenol 10 1. 330 33 

Dimethylphthalate 10 2. 330 67 

1,3-Dinitrobenzene 10 1. 330 67 

4,6-Dinitro-2-methytphenol 25 5. 830 170 

2.4-Dinitrophenol 60 20 2000 670 

2,4-Dinitrotoluene 10 1. 330 67 

2,6-Dinitrotoluene 10 1. 330 33 
Di-n-octylphthalate 10 2. 330 67 

Ethylmethanesulfbnate 10 2. 330 67 

Fluoranthene 10 1. 330 33 

Fluorene 10 1. 330 33 

Hexachlorobenzene 10 1. 330 33 

Hexachlorobutadiene 10 1. 330 67 

Hexachlorocyclopentadiene 25 5. 670 170 

Hexachloroethane 10 1. 330 33 

Hexachloropropene 10 2. 330 100 

lndeno(1,2,3-cd)pyrene 10 1. 330 33 

isodrin 10 1. 330 33 
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Table B4-14 - Continued 
Appendix IX Semivolatile Compounds by GC/MS (8270C) 

Compound Name 

Waters Soils** 

Compound Name LOQ* (pg/L) MDL (pg/L) LOQ* (pg/kg) MDL (pg/kg) 

Isophorone 10 1. 330 33 

Isosafrole 10 1. 330 67 

Methapyrilene 10 3. 330 100 

3-Methylcholanthrene 10 2. 330 67 

Methylmethanesulfbnate 10 1, 330 33 

1 -Methylnaphthalene 10 1. 330 33 

2-Methylnaphthalene 10 1. 330 33 

Naphthalene 10 1. 330 33 

1,4-Naphthoquinone 100 10 3300 830 

1-Naphthylamine 25 5. 830 170 

2-Naphthylamine 25 5. 830 170 

2-Nitroaniline 10 1. 330 33 

3-Nitroaniline 10 1. 330 67 

4-Nitroaniline 10 1. 330 67 

Nitrobenzene 10 1. 330 33 

2-Nitrophenol 10 1. 330 33 

4-Nitrophenol 50 10 830 170 

4-Nitroquinoline-1 -oxide 100 20 1700 330 

n-Nitrasodiethylamine 10 2. 330 67 

n-Nitrosodimethylamine 10 2. 330 67 

n-Nitrosodi-n-butylamine 10 2. 330 67 

n-Nitrosodi-n-propylamine 10 1. 330 33 
n-Nitrosodiphenylamine1 10 2. 330 33 

n-Nitrosomethylethylamine 10 2. 330 67 

n-Nitrosomorpholine 10 2. 330 67 

n-Nitrosopiperidine 10 2. 330 67 

n-Nitrosopyrrolidine 10 2. 330 67 

5-Nitro-o-toluidine 10 3. 830 170 

Pentachlorobenzene 10 2. 330 67 

Pentachloronitrobenzene 10 2. 330 67 

Pentachlorophenol 25 3. 830 170 

Phenacetin 10 2. 330 67 
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Table B4-14 - Continued 
Appendix IX Semivolatile Compounds by GC/MS (8270C) 

Compound Name 

Waters Soils** 

Compound Name LOQ* (pg/L) MDL (pg/L) LOQ* (pg/kg) MDL (pg/kg) 

Phenanthrene 10 1. 330 33 

Phenol 10 1. 330 33 

1,4-Pheny lenediamine 200 60 6700 2500 

2-Picoline 10 2. 330 67 

Pronamide 10 1. 330 33 

Pyrene 10 1. 330 33 

Pyridine 10 2. 330 67 

Safrole 10 2. 330 67 

1,2,4,5-Tetrachlorobenzene 10 2. 330 67 

2,3,4,6-TetrachJorophenol 10 2. 330 67 

Tetraethyldithiopyrophosphate 10 1. 330 67 

Thionazin 10 2. 330 67 

o-Toluidine 10 1. 330 67 

1,2,4-Trichlorobenzene 10 1. 330 33 

2,4,5-Trichlorophenol 10 1. 330 33 

2,4,6-Trichlorophenol 10 1. 330 33 

0,0,0-Triethy Iphosphorothioate 10 2. 330 67 

1,3,5-Trinitrobenzene 20 5. 670 170 

"Specific quantitation limits are highly matrix dependent The quantitation limits listed herein are provided for guidance and may 
not always be achievable. 

"Quantitation limits listed for soil/sediment are based on wet weight The quantitation limits calculated by the laboratory for 
soil/sediment, calculated on a dry-weight basis win be higher. 

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client 
if a valid mass spectrum is obtained. Values reported below the LOQ are reported with a J-flag and are defined as estimated 
values. 

1n-Nitrosodiphenylamine decomposes in the GC inlet forming diphenylamine. The result reported for n-Nitrosodiphenylamine 
represents the combined total of both compounds. 

zAramite and a,a-dimethylphenethylamine can be determined upon request 

33-methylphenol and 4-methylphenol cannot be resolved under this analsis. Hie combined total of both compounds is reported 
as 4-methylphenol. 

LOQ and MDLs are evaluated annually and subject to change. 
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Table B4-15 
TCL3.2 Semivolatiles by GC/MS (8270C) 

Compound Name 
Waters Soils** 

Compound Name LOQ* (pg/L) MDL (pg/L) LOQ* (pg/kg) MDL(|jg/kg) 
1,2,4-Trichlorobenzene 10 1. 330 33 
1,2-Dichtorabenzene 10 1. 330 33 
1,3-Dichiorobenzene 10 1. 330 33 
1,4-Dichlorobenzene 10 1. 330 33 
2,2'-Oxybis(1 -Chloropropane) 25 1- 330 33 
2,4,5-T richlorophenol 10 1. 330 33 
2,4,6-T richlorophenol 10 1. 330 33 
2,4-Dichlorophenol 10 1. 330 33 
2,4-Dimethylphenol 10 1, 330 33 
2,4-Dinitrotoluene 10 1. 330 67 
2,6-Dinitrotoluene 10 1. 330 33 
2-Chloronaphtha!ene 10 1. 330 33 
2-Chlorophenol 10 1. 330 33 
2-Methylnaphthalene 10 1. 330 33 
2-Methylphenol 10 1. „ 330 33 
2-Nilroaniline 10 1. 330 33 
2-Nitrophenol 10 1, 330 33 
3,3'-DichIorobenzidine 10 1. 670 67 
3-Nitraaniline 10 1. 330 67 
4,6-Dinitro-2-methylphenol 25 5. 830 170 
4-Bromophenyl-phenylefher 10 1. 330 33 
4-Chloro-3-methylphenol 10 1. 330 67 
4-Chloraanifine 10 1. 330 33 
4-Chlorophenyl-phenyiether 10 1. 330 33 
4-Methylphenol 10 2. 330 67 
4-Nitroaniline 10 1. 330 67 
4-Nitrophenol 50 10 830 170 
Acenaphthene 10 1. 330 33 
Acenaphthylene 10 1- 330 33 
Anthracene 10 1. 330 33 
Benzo(a)anthracene 10 1. 330 33 
Benzo(a)pyrene 10 1. 330 33 
Benzo(b)fluoranthene 10 1. 330 33 
Benzo(g,h,i)perylene 10 1, 330 33 
Benzo(k)fluoranthene 10 1. 330 33 
bis{2-Chloroeth0xy)methane 10 1. 330 33 
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Table B4-15 - Continued 
TCL3.2 Semivolatiles by GC/MS (8270C) 

Compound Name 
Waters Soi s** 

Compound Name LOQ* (pg/L) MDL (pg/L) LOQ* (pg/kg) MDL (pg/kg) 
bis(2-Chloroethy!)ether 10 1. 330 33 
bis(2-Ethylhexyl)phthalate 10 2. 330 170 
Butylbenzyiphthalate 10 2. 330 67 
Carbazoie 10 1. 330 33 
Chrysene 10 1. 330 33 
Dibenz{a,h)anthracene 10 1. 330 33 
Dibenzofuran 10 1. 330 33 
Diethylphthalate 10 2. 330 67 
Dimethylphthalate 10 2. 330 67 
Di-n-butylphthalate 10 2. 330 67 
Di-n-octylphthalate 10 2. 330 67 
Fluoranthene 10 1. 330 33 
Fluorene 10 1. 330 33 
Hexachlorobenzene 10 1. 330 33 
Hexachlorobutadiene 10 1. 330 67 
Hexachlorocyclopentadiene 25 5. 670 170 
Hexachloroethane 10 1. 330 33 
lndeno(1,2,3-cd)pyrene 10 1. 330 33 
Isophorone 10 1. 330 33 
Naphthalene 10 1. 330 33 
Nitrobenzene 10 1. 330 33 
n-Nitroso-di-n-propylamine 10 1. 330 33 
n-Nitrosodiphenylamine1 10 2. 330 33 
Pentachlorophenol 25 3. 830 170 
Phenanthrene 10 1. 330 33 

Phenol 10 1. 330 33 
Pyrene 10 1. 330 33 

'Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may 
not always be achievable. 

"Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for 
soil/sediment, calculated on a dry-weight basis will be higher. 

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client 
if a valid mass spectrum is obtaned. Values reported below tire LOQ are reported with a J-flag and are defined as estimated 
values. 

VNitrosodiphenylamine decomposes in die GC inlet forming diphenylamine. The result reported for n-Nitrosodiphenylamine 
represents the combined total of both compounds. 

LOQ and MDLs are evaluated annually and subject to change. 
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Table B4-16 
TCL4.2 Semivolatiles by GC/MS (8270C) 

Compound Name 
Waters Soi S" 

Compound Name LOQ* (pg/L) MDL (pg/L) LOQ* (pg/kg) MDL (pg/kg) 
1,1-Biphenyl 10 1. 330 33 
2,2-Oxy bis(1 -Chloropropane) 25 1. 330 33 
2,4,5-Trichloropheno! 10 1. 330 33 
2,4,6-Trichloropheno! 10 1. 330 33 
2,4-Dichlorophenol 10 1. 330 33 
2,4-Dimethylphenol 10 1. 330 33 
2,4-Dinitrophenol 60 20 2000 670 
2,4-Dinitrotoluene 10 1. 330 67 
2,6-Dinitrotoluene 10 1. 330 33 
2-Chloronaphthalene 10 1. 330 33 
2-Chlorophenol 10 1. 330 33 
2-Methylnaphthalene 10 1. 330 33 
2-Melhylphenol 10 330 33 
2-Nitroaniline 10 1. 330 33 
2-Nitrophenol 10 1. 330 33 
3.3'-Dichlorobenzidine 10 1. 670 67 
3-NitrOaniline 10 1. 330 67 
4,6-Dinitro-2-methylphenol 25 830 170 
4-Bromophenyl-phenyIether 10 1. 330 33 
4-Chloro-3-methylphenol 10 1. 330 67 
4-Chloroaniline 10 1. 330 33 
4-Chlorophenyl-phenyIether 10 1. 330 33 
4-Methylphenol 10 330 67 
4-Nitroaniline 10 1. 330 67 
4-Nitrophenol 50 10 830 170 
Acenaphthene 10 1. 330 33 
Acenaphthylene 10 1. 330 33 
Acetophenone 10 330 67 
Anthracene 10 1. 330 33 
Atrazine 10 1. 330 33 
Benzaldehyde 10 1. 330 33 
Benzo(a)anthracene 10 1. 330 33 
Benzo(a)pyrene 10 1. 330 33 
Benzo(b)fluoranthene 10 1. 330 33 
Benzo(g,h,i)perylene 10 1. 330 33 
Benzo(k)fluoranthene 10 1. 330 33 
bis(2-Chloroethoxy)methane 10 1. 330 33 
bis(2-Chloroethyl)ether 10 1. 330 33 
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Table B4-16 - Continued 
TCL4.2 Semivolatiles by GC/MS (8270C) 

Compound Name 
Waters Soi s** 

Compound Name LOQ* (pg/L) MDL (pg/L) LOQ* (pg/kg) MDL {pg/kg) 
bis(2-Ethylhexyl)phthalate 10 2. 330 170 
Butylbenzylphthalate 10 2. 330 67 
Caprolactam 25 5. 830 170 
Carbazole 10 1. 330 33 
Chrysene 10 1. 330 33 
Dibenz(a,h)anthracene 10 1. 330 33 
Dibenzofuran 10 1. 330 33 
Diethylphthalate 10 2. 330 67 
Dimethylphthaiate 10 2. 330 67 
Di-n-butylphthalate 10 2. 330 67 
Di-n-octylphthalate 10 2. 330 67 
Fluoranthene 10 1. 330 33 
Fluorene 10 1. 330 33 
Hexachlorobenzene 10 1. 330 33 
Hexachlorobutadiene 10 1. 330 67 
Hexachlorocyclopentadiene 25 5. 670 170 
Hexachloroethane 10 1. 330 33 
lndeno{1,2,3-cd)pyrene 10 1. 330 33 
Isophorone 10 1. 330 33 
Naphthalene 10 1. 330 33 
Nitrobenzene 10 1. 330 33 
n-Nitroso-di-n-propylamine 10 1. 330 33 
n-Nitrosodiphenylamine1 10 2. 330 33 
Pentachlorophenol 25 3. 830 170 
Phenanthrene 10 1. 330 33 
Phenol 10 1. 330 33 
Pyrene 10 1. 330 33 

'Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may 
not always be achievable. 

"Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for 
soil/sediment, calculated on a dry-weight basis will be higher. 

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client 
if a valid mass spectrum is obtained. Values reported below the LOQ are reported with a J-flag and are defined as estimated 
values. 

'n-Nitrosodiphenylamine decomposes in the GC inlet forming diphenylamine. The result reported for n-Nitrosodiphenylamine 
represents the combined total of both compounds. 

LOQ and MDLs are evaluated annually and subject to change. 
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Table B4-17 
Volatiles Halocarbons and Aromatics by GC (8021B) 

Compound Name 
Waters 

Compound Name LOQ* (pg/L) MDL (pg/L) 
1,1,1-Trichloroethane 1. 0.2 
1,1,2,2-Tetrachloroethane 1. 0.2 
1,1,2-Trichloroethane 1. 0.2 
1,1-Dichloroethane 1. 0.2 
1,1-Dichloroethene 0.2 
1,2-Dichlorobenzene 1. 0.2 
1,2-Dichloroethane 1. 0.2 
1,2-Dichloropropane 1. 0.2 
1,3-Dichlorobenzene 1. 0.2 
1,4-Dichlorobenzene 1. 0.2 
Benzene 1. 0.2 
Bromodichloromethane 1. 0.2 
Bromoform 1. 0.2 
Bromomethane 0.5 
Carbon Tetrachloride 1. 0.2 
Chlorobenzene 1. 0.2 
Chloroethane 1. 0.2 
Chloroform 0.2 
Chloromethane 0.5 
c/s-1,2-Oichloroethene 1. 0.2 
c/s-1,3-Dichioropropene 1. 0.2 
Dibromochloromethane 1. 0.2 
Dichlorodifluoromethane 0.5 
Ethylbenzene 1. 0.2 
Methylene Chloride 0.5 
Tetrachloroethene 1. 0.2 
Toluene 1. 0.2 
frans-1,2-Dichloroethene 1. 0.2 
trans-1,3-Dichloropropene 1. 0.2 
Trichloroethene 1. 0.2 
T richlorofiuoromethane 1. 0.2 
Vinyl Chloride 1. 0.2 
Xylene (total) 3- 0.6 

•Specific quantitation limits are highly matrix dependent The quantitation limits fisted herein are provided for guidance and may 
not always be achievable. 

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client 
Values reported below the LOQ are reported with a J-flag and are defined as estimated values. 
LOQ and MDLs are evaluated annually and subject to change. 
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Table B4-18 
Petroleum Analysis by GC (8021B) 

Compound Name 

waters Sons** 

Compound Name LOQ* (pg/L) MDL (pg/L) LOQ* (mg/kg) MDL (mg/kg) 

Benzene 1. 0.2 5. 2. 

Eihy (benzene 1. 0.2 5. 2, 

Methyl f-butyl ether 1. 0.3 20 5. 

Naphthalene 5. 1. 20 10 

Toluene 1. 0.2 5. 2. 

Total Xylene 3. 0.6 15 5. 

'Specific quantitation limits are highly matrix dependent. The quantitation limits fisted herein are provided for guidance and my 
not always be achievable. 

"Quantitation limits listed for soil/sediment are based on wet weight The quantitation limits calculated by the laboratory for 
soil/sediment, calculated on a dry-weight basis will be higher. 

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client 
Values reported below the LOQ are reported with a J-fiag and are defined as estimated values. 

LOQ and MDLs are evaluated annually and subject to change. 
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Table B4-19 
TPH GRO/DRO by GG (8015B) 

Compound Name 

Waters Soils** 

Compound Name LOQ* (mg/L) MDL (mg/L) LOQ* (mg/kg) MDL (mg/kg) 

TPH-DRO 0.1 0.1 7. 4. 

TPH-GRO 0.05 0.02 1. 0.2 

NOTE: MDLs listed are higher than determined MDLs. This is because the method sums the total detectable area under the 
chromatographic plot in region of interest, instead of actual fuel peak area as the respective fuel. 

•Specific quantitation limits are highly matrix dependent The quantitation limits listed herein are provided for guidance and may 
not always be achievable. 
"Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for 
soil/sediment, calculated on a dry-weight basis will be higher. 
The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client 
Values reported below the LOQ are reported with a J-flag and are defined as estimated values. 

LOQ and MDLs are evaluated annually and subject to change. 
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Table B4-20 
Pesticide/PCB Priority Pollutant Compound List by GC (8081A/8082) 

Compound Name 

Waters Soils** 

Compound Name LOQ* (pg/L) MDL (pg/L) LOQ* (pg/kg) MDL (pg/kg) 

4,4-DDD 0.02 0.004 1.7 0.58 

4,4-DDE 0.02 0.004 1.7 0.33 

4,4-DDT 0.02 0.004 17 0.33 

Aldrin 0.01 0.002 15 0.51 

alpha-BHC 0.01 0.002 0.83 0.17 

beta-BHC 0.04 0.012 0.83 0.17 

Chlordane 0.5 0.07 17 4. 

delta-BHC 0.01 0.003 0.83 0.17 

Dieldrin 0.02 0.005 1.7 0.33 

Endosulfan I 0.02 0.005 1.3 0.44 

Endosulfan II 0.01 0.004 1.7 0.33 

Endosulfan sulfate 0.027 0.009 1.7 0.33 

Endrin 0.02 0.004 1.7 0.5 

Endrin aldehyde 0.1 0.02 3. 1. 
gamma-BHC (Lindane) 0.01 0.002 0.83 0.17 

Heptachlor 0.01 0.002 0.83 0.17 

Heptachlor epoxide 0.01 0.002 0.83 0.17 

Methoxychlor 0.18 0.06 12 4. 

PCB-1016 0.6 0.2 17 3.3 

PCB-1221 1.2 0.4 30 10 

PCB-1232 0.5 0.1 17 4.3 

PCB-1242 0.6 0.2 17 4. 

PCB-1248 0.9 0.3 18 6. 

PCB-1254 0.6 0.2 17 3.3 

PCB-1260 0.6 0.3 17 3.3 

Toxaphene 1. 0.3 33 11 

'Specific quantitation limits are highly matrix dependent. The quantitation limits Fisted herein are provided for guidance and may 
not always be achievable. 

"Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for 
soil/sediment, calculated on a dry-weight basis will be higher. 

the laboratory routinely reports at the limit of quantitation (IOQ) but cap estimate down to the MDL when requested by the client. 
Values reported below the LOQ are reported with a J-flag and are defined as estimated values. 
LOQ and MDLs are evaluated annually and subject to change. 
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Table B4-21 
Appendix IX Organochlorine Pesticides/PCBs by GC (8081A/8082) 

Compound Name 

Waters Soils** 

Compound Name LOQ* (pg/L) MDL (pg/L) LOQ* (pg/kg) MDL (pg/kg) 

4,4-DDD 0.02 0.004 1.7 0.58 

4,4-DDE 0.02 0.004 1.7 0.33 

4,4-DDT 0.02 0.004 1.7 0.33 

Aldrin 0.01 0.002 1.5 0.51 

alpha-BHC 0.01 0.002 0.83 0.17 

beta-BHC 0.04 0.012 0.83 0.17 

Chlordane 0.5 0.07 17 4. 

de!ta-BHC 0.01 0.003 0.83 0.17 

Dieldrin 0.02 0.005 1 7  0.33 

Endosulfan I 0.01 0.004 1.3 0.44 

Endosulfan II 0.02 0.005 1.7 0.33 

Endosulfan sulfate 0.027 0.0090 1.7 0.33 

Endrin 0.02 0.004 1-7 0.5 

Endrin aldehyde 0.1 0.02 3. 1. 

gamma-BHC (Lindane) 0.01 0.002 0.83 0.17 

Heptachlor 0.01 0.002 0.83 0.17 

Heptachlor epoxide 0.01 0.002 0.83 0.17 

Kepone 0.2 0.07 7. 2.3 

Methoxychlor 0.1 0.02 12 4. 

PCB-1016 0.5 0.1 17 3.3 

PCB-1221 1.2 0.4 30 10 

PCB-1232 0.5 0.1 17 4.3 

PCB-1242 0.6 0.2 17 4. 

PCB-1248 0.9 0.3 18 6. 

PCB-1254 0.6 0.2 17 3.3 

PCB-1260 0.6 0.3 17 3.3 

Toxaphene 1. 0.3 33 11 

'Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may 
not always be achievable. 

"Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for 
soil/sediment, calculated on a dry-weight basis will be higher. 

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client 
Values reported below the LOQ are reported with a J-flag and are defined as estimated values. 
LOQ and MDLs are evaluated annually and subject to change. 
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Table B4-22 
Appendix IX Organphosphate Pesticides/PCBs by GC (8141 A) 

Compound Name 

Waters Soils** 

Compound Name LOQ* (pg/L) MDL (pg/L) LOQ* (pg/kg) MDL (pg/kg) 

Bolstar 2. 0.4 67 22 

Coumaphos 3. 0.64 67 22 

Demeton-0 2. 0.4 67 22 

Demeton-S 2. 0.4 67 22 

Diazinon 2. 0.4 67 22 

Dichlorvos 2. 0.4 67 22 

Oisulfoton 2. 0.4 75 25 

Dursban (Chlorpyrifos) 2. 0.4 67 22 

EPN 4. 0.8 67 22 

Ethion 2. 0.4 67 22 

Ethoprop 2. 0.4 67 22 

Ethyl parathion 2. 0.4 67 22 

Famphur 2, 0.5 67 22 

Fensulfbthion 4. 0.9 67 22 

Fenthion 2. 0.4 67 22 

Guthion (Azinphos-methyl) 4. 0.8 67 22 

Malathion 2. 0.4 67 22 

Merphos 2. 0.4 67 22 

Methyl parathion 2. 0-4 67 22 

Mevinphos 2. 0.4 67 22 

Naled 3. 0.6 67 22 

Phorate 2. 0.4 67 22 

Ronnel 2. 0.4 67 22 

Stirophos 2. 0.4 67 22 

Tokuthion 2. 0.4 67 22 

Trichloronate 2. 0.4 67 22 

Trithion 2. 0.4 67 22 

^Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may 
not always be achievable. 

"Quantitation limits listed for soil/sediment are based on wet weight The quantitation limits calculated by the laboratory for 
soil/sediment, calculated on a dry-weight basis will be higher. 

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client 
Values reported below the LOQ are reported with a J-flag and are defined as estimated values. 
LOQ and MDLs are evaluated annually and subject to change. 
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Table B4-23 
TCL Pesticides/PCBs by GC 
(OLMP3.2 and OLMQ4.2 lists) 

Compound Name 

Waters Soils** 

Compound Name LOQ* (pg/L) MDL (pg/L) LOQ* (pg/kg) MDL (pg/kg) 
4,4'-DDD 0.02 0.004 1.7 0.58 
4,4-DDE 0.02 0.004 1.7 0.33 
4,4-DDT 0.02 0.004 1.7 0.33 
Aldrin 0.01 0.002 1.5 0.51 
alpha-BHC 0.01 0.002 0.83 0.17 
alpha-Chlordane 0.01 0.002 0.83 0.17 
beta-BHC 0.04 0.012 0.83 0.17 
delta-BHC 0.01 0.003 0.83 0.17 
Dieldrin 0.02 0.005 1.7 0.33 
Endosulfan I 0.01 0.004 1.3 0,44 
Endosulfan II 0.02 0.005 1.7 0.33 
Endosulfan sulfate 0.027 0.009 1,7 0.33 
Endrin 0.02 0.004 17 0.5 
Endrin aldehyde 0.1 0.020 3. 1. 
Endrin ketone 0.02 0.004 1.7 0.33 
gamma-BHC/Lindane 0.01 0.002 0.83 0.17 
gamma-Chlordane 0.01 0.002 0.9 0.3 
Heptachlor 0.01 0.002 0.83 0.17 
Heptachlor epoxide 0.01 0.002 0.83 0.17 
Methoxychlor 0.18 0.06 12 4. 
PCB-1016 0.6 0.2 17 3.3 
PCB-1221 1.2 0.4 30 10 
PCB-1232 0.5 0.1 17 4.3 
PCB-1242 0.6 0.2 17 4. 
PCB-1248 0.9 0.3 18 6. 
PCB-1254 0.6 0.2 17 3.3 
PCB-1260 0.6 0.3 17 3.3 
Toxaphene 1. 0.3 33 11 

'Specific quantitation limits are highly matrix dependent The quantitation limits listed herein are provided for guidance and may 
not always be achievable. 
"Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for 
soil/sediment calculated on a dry-weight basis will be higher. 

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the MDL when requested by the client 
if a valid mass spectrum is obtained. Values reported below the LOQ are reported with a J-flag and are defined as estimated 
values. 
LOQ and MDLs are evaluated annually and subject to change. 
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Table B4-24 
Herbicides by GG (8151 A) 

Compound Name 

Waters Soils** 

Compound Name LOQ* (pg/L) MDL (pg/L) LOQ* (pg/kg) MDL (pg/kg) 

2,4,5-T 0.05 0.01 1.7 0.5 

2,4,5-TP 0.05 0.01 1.7 0.5 

2,4-D 0.5 0.1 17 5. 

2,4-DB 1. 0.3 17 5. 

2,4-DP (Dichlorprop) 0.5 0.1 17 5. 

Dalapon 1.25 0.25 60 20 

Dicamba 0.3 0.06 3. 1. 

Dinoseb 0.5 0.1 8.3 1.7 

MCPA 200 50 15000 3000 

MCPP 200 50 2500 600 

Pentachlorophenol 0.05 0.01 1.7 0.33 

'Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may 
not always be achievable. 
"Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for 
soil/sediment, calculated on a dry-weight basis will be higher. 

The laboratory routinely reports at the fimit of quantitation (LOQ) but can estimate down to the MDL when requested by the client. 
Values reported below the LOQ are reported with a J-flag and are defined as estimated values. 

LOQ and MDLs are evaluated annually and subject to change. 

i 



Element B4 
Revision No. 2 
Date: 07/01/04 
Page 43 of 43 

Table B4-25 
PAHs by HPLC (8310) 

Compound Name 

Waters Soils** 

Compound Name LOQ* (pg/L) MDL (pg/L) LOQ* (pg/kg) MDL (pg/kg) 

Acenaphthene 8. 0.8 4. 0.6 

Acenapthylene 8. 0.8 4. 0.6 

Anthracene 0.1 0.02 0.08 0.009 

Benzo(a)anthracene 0.05 0.01 0.1 0.02 

Benzo(a)pyrene 0.05 0.01 0.2 0.03 

Benzo(b)fluoranthene 0.1 0.02 0.2 0.04 

Benzo(gth,i)perylene 0.3 0.05 0.2 0.04 

Benzo(k)fluoranthene 0.05 0.01 0.1 0.02 

Chrysene 0.2 0.04 0.2 0.03 

Dibenzo(a,h)anthracene 0.1 0.02 0.08 0.02 

Fluoranthene 0.1 0.02 0.08 0.02 

Fluorene 0.4 0.09 0.4 0.06 

lndeno(1,2,3-cd)pyrene 0.2 0.04 0.2 0.04 

Naphthalene 6. 0.7 5. 0.7 

Phenanthrene 0.2 0.04 0.2 0.02 

Pyrene 0.4 0.09 0.4 0.05 

'Specific quantitation limits are highly matrix dependent The quantitation limits listed herein are provided for guidance and may 
not always be achievable. 
"Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for 
soil/sediment, calculated on a dry-weight basis will be higher. 

The laboratory routinely reports at the limit of quanfitation (LOQ) but can estimate down to the MDL when requested by the client. 
Values reported below the LOQ are reported with a J-flag and are defined as estimated values. 

LOQ and MDLs are evaluated annually and subject to change. 
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B5. Quality Control 

The particular types and frequencies of quality control checks analyzed with each 
sample are defined in USEPA SW-846 3* Edition, Update Hi, 1996, and Methods 
for the Chemical Analysis of Waters and Wastes, USEPA, 600/4-79-020. The 
quality control checks routinely performed during sample analysis include blanks, 
laboratory control samples, surrogates, duplicates, internal standards, and matrix 
spikes. In addition to these checks, some inorganic analyses employ serial 
dilutions and interference check samples. 

Blanks (method, preparation) - Blanks are an analytical control consisting of a 
volume of deionized, distilled laboratory water for water samples, or a purified solid 
matrix for soil/sediment samples. (Metals use a digested reagent blank with soils.) 
They are treated with the same reagents, internal standards, and surrogate 
standards and carried through the entire analytical procedure. The blank is used 
to define the level of laboratory background contamination. 

Laboratory Control Samples (LCS) or Reference materials - Aqueous and solid 
control samples of known composition are analyzed using the same sample 
preparation, reagents, and analytical methods employed for the sample. These 
materials may be purchased from NIST or commercial supply houses either as 
neat compounds or as solutions with certified concentrations, or prepared in the 
technical department. The accuracy and quality of the purchased standards are 
documented on certificates provided by the supply houses. Certificates are 
maintained on file in the laboratory. The accuracy information determined from 
reference materials and laboratory control samples is valuable because variables 
specific to sample matrix are eliminated. The acceptance criteria for this type of 
quality control is either dictated by the agency from whom the material is obtained 
or by statistical analysis of past information generated in the technical department. 
A LCS is analyzed with every sample preparation batch to demonstrate accuracy 
of the procedure and process control. 
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Surrogates (used for organic analysis only) - Each sample, matrix spike, matrix 
spike duplicate, and blank are spiked with surrogate compounds prior to purging 
and extraction in order to monitor preparation and analysis. Surrogates are used 
to evaluate analytical efficiency by measuring recovery. The recovery data is 
compared to method stipulated or statistically generated limits. 

Duplicates (matrix or LCS spike duplicate - organics and inorganics; duplicate-
inorganics) -A second aliquot of a matrix/sample is analyzed at the same time as 
the original sample in order to determine the precision of the method. The relative 
percent difference (RPD) between the two determinations is calculated and 
compared to values prescribed by the EPA or the laboratory's statistically 
generated limits. 

Internal Standards (used for GC/MS and some GC analysis) - Internal standards 
are compounds added to every standard, blank, LCS, matrix spike, matrix spike 
duplicate, and sample at a known concentration, prior to analysis. The peak areas 
of the internal standards are used for internal standard quantitation as well as 
monitoring changes in the instrument response that may adversely affect 
quantification of target compounds. 

Matrix Spikes - Matrix spikes are samples fortified with a target analyte and 
subjected to the entire analytical procedure. The recovery of the analyte(s) is 
calculated and indicates the appropriateness of the method for the matrix. 
The matrix spike and its duplicate is a pair of fortified samples from the same 
source. Analysis of the matrix spike duplicates yields precision and accuracy 
information. The acceptance criteria for percent recovery of spiked samples is 
prescribed by the EPA or determined by statistical analysis of historical data 
generated in the technical department. 

Serial Dilutions (used for inorganics GFAA, ICP, and ICP/MS only) - If the analyte 
concentration is sufficiently high, an analysis of a five-fold dilution must agree 
within 10% of the original determination. If the dilution analysis is not within 10%, 
a chemical or physical interference effect should be suspected. 
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Interference Check Sample (ICP and ICP/MS) - To verity interelement and 
background correction factors a solution containing both interfering and analyte 
elements of known concentration is analyzed at the beginning and end of each 
analysis run or a minimum of twice per 8 hours. 

Second Source Check - A second source check is analyzed using either the LCS 
or an ICV (Initial Calibration Verification). The second source is a standard that is 
made from a solution or neat purchased from a different vendor than that used for 
the calibration standards. For some organic custom mixes, the same vendor but a 
different lot and preparation is used. This ensures that potential problems with a 
vendor supply would be evident in the analysis. Some areas of the lab may use 
the continuing calibration verification standards as a second source from the initial 
calibration. 

The results of all quality control samples are entered into the LIMS in the same 
way as the results of client samples. The computer is programmed to compare 
the individual values with the acceptance limits (statistically determined or method 
specified) and inform the analyst if the results of the quality control tests are in or 
out of specification. If the results are not within the acceptance criteria, corrective 
action suitable to the situation must be taken. This may include, but is not limited 
to, checking calculations, examining other quality control analyzed with the same 
batch of samples, qualifying results with a comment stating the observed 
deviation, and reanalysis of the samples in the batch. In addition, computerized 
reports on the results for all quality control analyses (including mean and standard 
deviation) are generated monthly. These are used by the Quality Assurance 
Department to check for trends that may indicate method bias. Control charts are 
plotted via computer and may be accessed at any time by all analysts. 



Element B5 
Revision No. 2 
Date: 07/01/04 
Page 4 of 36 

The following tables list the specific QC used for each method and the applicable 
QC windows. These windows are generated statistically and are subject to 
change. Statistical limits are determined for recovery and relative percent 
difference (RPD) data using historical data (minimum of 20 data points) and 
applying a 99% confidence interval around the mean. The limits are generated 
every 6 months for SW-846 methods and annually for other methods, and updated 
as needed. The tables list the full list of analytes for a method. Sublists (TCL, 
PPL, etc.) may be reported based on the clients requirements. See Element B4 
for the particular analytes associated with a regulatory list. 
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Table B5-1 
Quality Control 

Inorganics 

Type Acceptance Limits (%) Frequency Corrective Action 

Matrix Spikes: See Table B5-2 
See Table B5-2A for ICP/MS 

Each group of 
samples of similar 
matrix/level (£20) 
each method 

Analyze post-digestion 
spike sample 

Matrix Spike Duplicate 
(RPD): 

±20% RPD Each group of 
samples of similar 
matrix/level (£20) 
each method 

Analyze post-digestion 
spike sample if not 
already run for MS, 
flag the data 

Duplicates (RPD): ±20% RPD for sample values 
a5*LOQ 

Each group of 
samples of similar 
matrix/level (£20) 
each method 

Flag the data 

Blanks: 
Initial Calibration (ICB) 
Continuing Calibration 
(CCB) 

ICP and ICP/MS: 
<3* IDL or blank <1/10 cone, 
of action level and samples 
not ±10% of action level 
GFAA and CVAA: 
<LOQ 

Each element 
immediately after 
calibration 
verification at 10% 
frequency or every 
2 hours (beginning 
and end of run 
min.) 

Correct problem, 
recalibrate, and rerun 

Preparation Blank (PB) <LOQ Each SDG or batch 
(£20 samples) 

Redigestand 
reanalyze blank and 
associated samples if 
sample result <20* 
blank result 

Serial Dilutions 
(excluding Hg): 

Within ±10% of the original 
determination 

Each group (£20) 
of similar 
matrix/level 

Flag the data 

Interference Check 
Sample (ICP and 
ICP/MS only): 

±20% of the true value for the 
analytes 

Each element after 
Initial Calibration 
Verification at 
beginning and end 
of the run or min. of 
2* per 8 hour 

Recalibrate the 
instrument 

Laboratory Control 
Sample: 

See Table B5-2 
See Table B5-2A for ICP/MS 

Each SDG or batch 
(£20 samples), 
each method 

Redigest and 
reanalyze LCS and 
associated samples 
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Table B5-1 - Continued 
Quality Control 

Metals 

Type Acceptance Limits (%) Frequency Corrective Action 

Post Digestion Spike: ICP and ICP/MS: 
75% to 125% 
GFAA and CVAA: 
85% to 115% 

When matrix 
spikes are outside 
75% to 125% 
range 

Flag the data 

Acceptance limits are based on statistical evaluation of laboratory data and are subject to change. 
This criteria is for TAL, PPL, and Appendix IX metals. 
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Table B5-2 
Statistical Acceptance Limits for Metals 

Analyte 
Waters Soils 

Analyte LCS/LCSD (%) MS/MSD (%) LCS/LCSD (%) MS/MSD (%) 
Aluminum 93-112 75-125 97-177 75-125 
Antimony 94-112 75-125 7-186 75-125 
Arsenic 92-109 86-119 90-110 75-112 
Barium 93-109 82-113 96-117 75-125 
Beryllium 92-109 91-117 89-111 89-114 
Cadmium 93-111 87-117 88-106 75-125 
Calcium 93-113 78-122 97-119 75-125 
Chromium 95-112 86-118 92-114 75-125 
Cobalt 95-109 91-112 88-107 79-114 
Copper 92-110 89-119 90-111 75-125 
Iron 91-114 75-125 57-203 75-125 
Lead1 80-120 80-120 81-139 80-120 
Magnesium 93-110 75-125 93-128 75-125 
Mercury2 80-120 80-120 84-117 80-120 
Nickel 93-110 91-111 89-107 75-125 
Potassium 80-120 75-125 96-132 75-125 
Selenium 91-111 75-125 94-114 81-112 
Silver 93-110 75-125 84-116 75-125 
Sodium 87-117 75-125 48-130 75-125 
Thallium 92-107 97-108 96-112 78-109 
Vanadium 96-109 95-112 83-146 75-125 
Zinc 94-112 80-120 91-110 75-125 

1Analyzed by GFAA 
2Analyzed by Cold Vapor 
All other elements analyzed by IGP. 
Acceptance limits are based on statistical evaluation of laboratory data and are subject to change. 
The acceptance limits above pertain to the TAL, PPL and Appendix IX lists. 
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Table B5-2A 
Acceptance Limits for ICP/MS 

Analyte 
Waters Soils 

Analyte LCS/LCSD (%) MS/MSD (%) LCS/LCSD (%) MS/MSD (%) 
Aluminum 80-120 75-125 66-134 75-125 
Antimony 80-120 75-125 1-210 75-125 
Arsenic 80-120 75-125 68-132 75-125 
Barium 80-120 75-125 77-123 75-125 
Beryllium 80-120 75-125 76-124 75-125 
Cadmium 80-120 75-125 77-123 75-125 
Calcium 80-120 75-125 72-128 75-125 
Chromium 80-120 75-125 78-121 75-125 
Cobalt 80-120 75-125 80-120 75-125 
Copper 80-120 75-125 76-125 75-125 
Iron 80-120 75-125 50-150 75-125 
Lead 80-120 75-125 74-126 75-125 
Magnesium 80-120 75-125 60-140 75-125 
Manganese 80-120 75-125 78-122 75-125 
Molybdenum 80-120 75-125 77-123 75-125 
Nickel 80-120 75-125 78-122 75-125 
Potassium 80-120 75-125 55-146 75-125 
Selenium 80-120 75-125 74-126 75-125 
Silver 80-120 75-125 60-180 75-125 
Sodium 80-120 75-125 60-140 75-125 
Strontium 80-120 75-125 73-127 75-125 
Thallium 80-120 75-125 57-143 75-125 
Tin 80-120 75-125 75-125 75-125 
Titanium 80-120 75-125 56-145 75-125 
Vanadium 80-120 75-125 68-132 75-125 
Zinc 80-120 75-125 76-123 75-125 
Acceptance limits are statistically derived or method-specified, whichever is more stringent 
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Table B5-3 
Quality Control 

Miscellaneous Chemistry 

Parameter Acceptance Limits (%) Frequency Corrective Action 
Moisture: 
LGS/LCSD: See Table B5-4 Each group (£20) of 

samples 
Batch is repeated 

Duplicate: £15% Each group (£20) of 
samples 

Ensure that LCS meets 
acceptance criteria 

Cyanide, total: 
Blanks: 
ICB: 
CCB: 

PB: 

a a 
a 

2
2

 
2

 
VI 

VI 
VI 

After every calibration 
After each CCV, which 
is every 10 samples 
Each group (£20) of 
samples 

Recalibrate 
Reanalyze bracketed 
sample 
Batch is repeated 

LCS: 
(LCSD when requested, 
or if there is not sufficient 
volume for Matrix QC) 

See Table B5-4 

LCSD £20% RPD 

Each group (£20) of 
samples 

Batch is repeated 

MS: See Table B5-4 Every 10 samples Post digestion spike is 
performed, MSA is 
performed fbrCN by 
SW-846 9012A 

Duplicates: £20% Every 10 samples Ensure that LCS meets 
acceptance criteria 

Phenolics, total: 
Blanks: £LOQ Each group (£20) of 

samples 
Batch is repeated 

LCS: 
(LCSD when requested) 

See Table B5-4 
LCSD £20% RPD 

Each group (£20) of 
samples 

Batch is repeated 

MS/MSD: See Table B5-4 
MSD £20% RPD 

Every 10 samples Ensure that LCS meets 
acceptance criteria 

Duplicates: £20% Every 10 samples Ensure that LCS meets 
acceptance criteria 

Sulfide, total: 
Blanks: £LOQ Each group (£20) of 

samples 
Batch is repeated 

LCS: 
(LCSD when requested) 

See Table B5-4 
LCSD £20% RPD 

Each group (£20) of 
samples 

Batch is repeated 

MS/MSD: See Table B5-4 
MSD £20% RPD 

Each group (£20) of 
samples 

Ensure that LCS meets 
acceptance criteria 

Duplicate: £20% (statistically 
evaluated) 

Each group (£20) of 
samples 

Ensure that LCS meets 
acceptance criteria 
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Table B5-3 - Continued 
Quality Control 

Miscellaneous Chemistry 

Parameter Acceptance Limits {%) Frequency Corrective Action 
TPH (418.1): 
Blanks: £LOQ Each group (£20) of 

samples 
Batch is repeated 

LCS: 
(LCSD when requested) 

See Table B5-4 
LCSD £20% RPD 

Each group (£20) of 
samples 

Batch is repeated 

MS/MSD: See Table B5-4 
MSD £20% RPD 

Each group (£20) of 
samples 

Ensure that LCS meets 
acceptance criteria 

Duplicates: £34% wastewater 
£21% solid waste 

Each group (£20) of 
samples 

Ensure that LCS meets 
acceptance criteria 

Hexane Extractable 
Materials (1664A): 
Blanks: £LOQ Each group (£20) of 

samples 
Batch is repeated 

LCS: 
(LCSD when requested) 

See Table B5-4 
LCSD £20% RPD 

Each group (£20) of 
samples 

Batch is repeated 

MS/MSD: See Table B5-4 
MSD £20% RPD 

Each group (£20) of 
samples 

Ensure that LCS meets 
acceptance criteria 

Duplicates: £18% Each group (£20) of 
samples 

Ensure that LCS meets 
acceptance criteria 

TOC: 
Blanks: 
ICB: 
CCB: 

PB: 

£LOQ 
£LOQ 

£LOQ 

After every calibration 
After every 10 injections 

Each group (£20) of 
samples 

Recalibrate 
Reanalyze bracketed 
sample 
Batch is repeated 

LCS: 
(LCSD when requested) 

See Table B5-4 
LCSD £20% RPD 

Each group (£20) of 
samples 

Batch is repeated 

MS/MSD: See Table B5-4 
MSD £20% RPD 

Every 10 samples Ensure that LCS meets 
acceptance criteria 

Duplicates: £4% Every 10 samples Ensure that LCS meets 
acceptance criteria 
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Table B5-3 - Continued 
Quality Control 

Miscellaneous Chemistry 

Parameter Acceptance Limits (%) Frequency Corrective Action 
TOX: 
Blanks: 5LOQ Each group (520) of 

samples 
Batch is repeated 

LCS: 
(LCSD when requested) 

See Table B5-4 
LCSD 520% RPD 

Each group (520) of 
samples 

Batch is repeated 

MS/MSD; See Table B5-4 
MSD 520% RPD 

Every 10 samples Ensure that LCS meets 
acceptance criteria 

Duplicates: 520% solids Every 10 samples for 
solids 

Ensure that LCS meets 
acceptance criteria 

Total Nitrite/Nitrate: 
Blanks: 
ICB: 5LOQ After initial calibration Repeat calibration 
PBW: 5LOQ Each group (520) of 

samples 
Batch is repeated 

LCS: 
(LCSD when requested) 

See Table B5-4 
LCSD 520% RPD 

Each group (520) of 
samples 

Batch is repeated 

MS/MSD: See Table B5-4 
MSD 520% RPD 

Each group (520) of 
samples 

Ensure that LCS meets 
acceptance criteria 

Duplicates: 52% Every 10 samples Ensure that LCS meets 
acceptance criteria 

Acceptance limits are based on statistical evaluation of laboratory data and are subject to change. 
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Table B5-4 
Quality Control 

Statistical Acceptance Limits for Miscellaneous Chemistry 

Parameter 
Waters Soils 

Parameter LCS/LCSD (%) MS/MSD (%) LCS/LCSD (%) MS/MSD (%) 

Cyanide, total 90-110 39-141 90-110 23-154 

HEM (1664A) 79-114 79-114 N/A N/A 

Moisture N/A N/A 99-101 N/A 

Phenolics, total 80-112 46-143 86-111 69-129 

Sulfide, total 90-105 72-120 N/A N/A 

TOC 85-111 57-138 65-127 71-136 

Total Nitrite/Nitrate 90-110 90-110 N/A N/A 

TOX 90-110 30-164 6°-120 40-139 

TPH (418.1) 54-113 39-132 66-124 38-146 

Acceptance limits are based on statistical evaluation of laboratory data and are subject to change. 
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Table B5-5 
Quality Control 

Volatiles by GC/MS (8260B) 

Type 
Acceptance Limits (%) 
Waters Soils Frequency Corrective Action 

Surrogates: 
Toluene-d8 
Bromofiuorobenzene 
1,2-Dichloroethane-d4 
Dibromofluoromethane 

85-112 70-130 
83-113 70-128 
82-112 70-121 
81-120 70-129 

Each sample, MS, 
MSD, LCS, and 
blank 

Reanalyze sample if 
outside Dmits; if reanalysis 
confirms original, 
document on report and/or 
case narrative 

Matrix Spikes: 
Spike all compounds of 
interest 

See Table B5-6 Each group (£20) of 
samples per 
matrix/level 

Evaluation in conjunction 
with acceptable LCS. 
Acceptable LCS would be 
indicative of matrix effects 
on the MS/MSD. 

Laboratory Control 
Samples: 
Spike all compounds of 
interest 

See Table B5-6 Each group (£20) of 
samples per 
matrix/level 

Reanalyze LCS and 
associated samples for 
compounds outside 
acceptance limits. 
Compounds that foil high 
in the LCS, and are ND in 
the sample, can be 
reported. 

Matrix Spike Duplicates 
(RPD): 
Spike all compounds of 
interest 

£30% for waters and soils Each group (£20) of 
samples per 
matrix/level 

Evaluated by analyst in 
relationship to other QC 
results 

Blanks: £LOQ for all compounds Once for each 
12-hour time period 

Reanalyze blank and 
associated samples if 
blank outside limits 

Internal Standards: 
Chlorobenzene-d5 

1,4-Dichlorobenzene-d4 

-50% to +100% of internal 
standard area of 12-hour 
STD 

RT Change £30 sec. 

Each sample, MS, 
MSD, LCS, and 
blank 

Reanalyze samples; if 
reanalysis confiims 
original, document on 
report or case narrative 

Acceptance limits are based on statistical evaluation of laboratory data and are subject to change. 
This criteria is for PPL, Appendix IX, and TCL lists. 
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Table B5-6 
Statistical Acceptance Limits for 

Volatiles by GC/MS (8260B) 

Compound Name 
Waters Soils 

Compound Name LCS/LGSD (%) MS/MSD {%) LCS/LCSD {%) MS/MSD (%) 

1,1,1,2-Tetrachloroethane 83-114 83-119 78-115 58-128 
1,1,1 -Trichloroethane 83-127 82-135 74-121 53-137 
1,1,2,2-Tetrachtoroethane 72-119 69-121 64-121 37-151 
1,1,2-Trjchloroethane 86-113 77-125 83-114 50-147 
1,1-Dichloroethane 83-127 85-135 79-124 60-133 
1,1-Dichloroethene 79-130 78-146 69-133 48-147 
1,1-Dichloropropene 84-116 87-127 75-121 57-130 
1,2,3-Trichlorobenzene 67-114 66-121 70-117 15-140 
1,2,3-TriGhloraprapane 78-117 73-125 67-126 36-161 
1,2,4-Trichlorobenzene 65-114 66-121 68-119 13-140 
1,2,4-Trimethylbenzene 78-117 75-132 74-117 35-153 
1,2-Dibromo-3-chloropropane 59-120 53-125 49-127 29-147 
1,2-Dlbromoethane 81-114 78-120 77-114 61-125 
1,2-Dichlorobenzene 81-112 82-117 81-114 49-126 
1,2-Diehloroethane 77-132 73-136 76-126 57-137 
1,2-DichIoropropane 80-117 81-121 78-119 60-129 
1,3,5-Trimethyibenzene 78-116 77-124 72-118 29-153 
1,3-Dichlorobenzene 81-114 79-123 76-112 45-130 
1,3-Dlchloropropane 84-119 82-121 80-117 61-129 
1,4-Dichlorobenzene 84-116 81-122 81-113 45-129 
2,2-Dichloropropane 79-123 78-134 72-123 53-135 
2-Butanone 45-154 42-140 31-147 24-149 
2-Chloroethyl Vinyl Ether 60-129 1-172 70-120 48-134 
2-Chlorotoluene 78-115 78-121 73-114 48-141 
2-Hexanone 47-150 44-140 41-144 27-149 
4-Chlorotoluene 80-112 81-123 79-116 48-134 
4-Methyl-2-pentanone 65-125 61-126 55-135 34-143 
Acetone 22-179 12-153 29-165 9-178 
Acrolein 28-146 25-144 55-128 14-143 
Acrylom'trile 64-126 56-123 63-123 47-125 
Benzene 85-117 83-128 83-118 52-141 
Bromobenzene 80-118 83-121 77-113 52-131 
Bromochloromethane > 63-125 60-130 53-134 38-136 
Bromodichloromethane 83-121 83-121 77-116 57-126 
Bromoform 69-118 64-119 63-116 46-128 
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Table B5-6 - Continued 
Statistical Acceptance Limits for 

Volatiles by GC/MS (8260B) 

Compound Name 

Waters Soils 

Compound Name LCS/LCSD {%) MS/MSD (%) LCS/LCSD (%) MS/MSD (%) 

Bromomethane 46-138 52-140 35-146 19-147 
Carbon Disulfide 73-143 77-155 70-129 37-147 
Carbon Tetrachloride 77-130 73-144 63-124 46-138 
Chlorobenzene 85-115 83-120 81-112 59-125 
Chloroethane 59-133 63-142 50-137 33-147 
Chloroform 86-124 82-131 81-117 57-135 
Chloromethane 69-136 70-148 44-139 21-155 
c/s-1,2-Dichloroethene 84-117 83-126 83-118 57-131 
c/s-1,3-Dichloropropene 78-114 76-117 80-113 50-129 
Dibromochloramethane 78-119 73-119 73-116 53-130 
Dibromomethane 87-117 83-120 80-116 61-123 
Dichlorodifluoromethane 56-172 57-201 1-166 1-179 
Ethylbenzene 82-119 82-129 82-115 40-143 
Hexachlorobutadiene 56-120 52-132 57-122 5-151 
Isopropylbenzene 80-120 81-130 79-117 48-138 
m+p-Xylene 84-120 82-130 82-117 40-143 
Methylene Chloride 80-128 79-133 81-121 59-135 
Naphthalene 61-116 59-124 59-123 2-142 
n-Butylbenzene 70-116 66-131 69-124 22-149 
n-Propylbenzene 78-119 78-131 72-124 31-151 
o-Xylene 84-120 82-130 82-117 40-143 
p-lsopropyltoluene 72-118 72-128 74-120 33-144 
sec-Butylbenzene 72-120 73-129 72-120 31-149 
Styrene 84-117 76-126 79-116 46-137 
ferf-Butylbenzene 74-114 76-128 74-120 44-148 
Tetrachloroethene 82-126 75-143 79-122 39-160 
Toluene 85-115 83-127 81-116 45-142 
frans-1,2-Dichloroethene 81-124 82-133 77-124 54-135 
f/ans-1,3-Dichloropropene 79-114 75-117 72-119 51-127 
Trichloroethene 87-117 75-135 81-114 47-140 
Trichlorofluoromethane 59-137 67-163 45-133 26-149 
Vinyl Chloride 71-129 70-151 48-135 23-154 
Xylene (Total) 84-120 82-130 82-117 40-143 
Allyl Chloride 40-136 45-143 39-144 29-140 
2-Chloro-1,3-butadiene 71-142 74-151 72-128 51-135 
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Table B5-6 - Continued 
Statistical Acceptance Limits for 

Volatiles by GC/MS (8260B) 

Compound Name 

Waters Soils 

Compound Name LCS/LCSD (%) MS/MSD (%) LCS/LCSD (%) MS/MSD (%) 

trans-1,4-Dichloro-2-butene 50-140 36-143 55-134 36-143 
1,2-Dichloroethene (Total) 84-117 83-126 83-118 57-131 
1,4-Dioxane 41-155 30-153 56-131 26-160 
Ethyl Methacrylate 77-118 74-120 70-121 36-140 
Isobutyl Alcohol 59-134 51-140 40-144 29-155 
Methacrylonitrile 79-124 70-124 70-131 56-133 
Methyl Iodide 74-133 73-146 72-127 52-141 
Methyl Methacrylate 73-113 68-117 63-122 39-139 
Propionitrile 73-128 63-129 64-134 49-140 
Vinyl Acetate 69-182 74-187 63-179 1-228 

Acceptance limits are based on statistical evaluation of laboratory data and are subject to change. 
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Table B5-7 
Quality Control 

Semivolatiles by GC/MS (8270C) 

Type 
Acceptance Limits {%) 

Waters Soils Frequency Corrective Action 

Surrogates: 
Nitrobenzehe-d5 
2-Fluorobiphenyl 
Terpheriyl-dM 
Phenol-d6 
2-Fluorophenol 
2,4,6-Tribromophenol 

54-124 47-128 
64-112 55-123 
43-116 49-133 
10-80 45-120 
23-94 41-119 

40-136 46-136 

Each sample, MS, 
MSD, LCS, and blank 

Repeat extraction and 
analysis; if reanalysis 
confirms originals, document 
on report and/or case 
narrative 

Matrix Spikes: 
Spike all compounds of 
interest 

See Table B5-8 for acceptance 
limits 

Each group (£20) of 
samples per 
matrix/level 

Evaluation in conjunction 
with acceptable LCS. 
Acceptable LCS would be 
indicative of matrix effects 
on the MS/MSD. 

Laboratory Control 
Sample: 
Spike all compounds of 
interest 

See Table B5-8 for acceptance 
limits 

Each group (£20) of 
samples per 
matrix/level 

Re-extract and reanalyze 
LCS and associated 
samples for compounds 
outside acceptance limits. 
Compounds that fail high in 
the LCS, and are ND in the 
sample, can be reported. 

Matrix Spike Duplicates 
(RPD): 
Same as for matrix spikes 

£30% for waters and soils Each group (£20) of 
samples per 
matrix/level 

Evaluated by analyst in 
relationship to other QC 
results 

Blanks: £LOQ for all compounds Once per extraction 
group (£20) of 
samples, each 
matrix/level 

Re-extract and reanalyze 
blank and associated 
samples 

internal Standards: 
1,4-Dichlorobenzene-d4 

Naphthalene-d8 

Acenaphthene-d10 

Phenanthrene-d10 

Chrysene-d12 

Perylene-d12 

-50% to +100% of internal 
standard area of 12-hour STD 

RT change £30 sec. 

Each sample, MS, 
MSD, LCS, and blank 

Reanalyze samples; if 
reanalysis confirms original, 
document on report and/or 
case narrative 

Acceptance limits are based on statistical evaluation of laboratory data and are subject to change. 
This criteria is for PPL, Appendix IX, and TCL lists. 
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Table B5-8 
Statistical Acceptance Limits for 

Semivolatiles by GC/MS (8270C) 

Compound Name 
Wa1 ters So Is 

Compound Name LCS/LCSD (%) MS/MSD {%) LCS/LCSD (%) MS/MSD (%) 
1,2,4,5-Tetrachlorobenzene 58-110 34-124 67-117 33-141 
1,2,4-Trichlorobenzene 49-107 53-113 72-102 37-132 
1,2-Dichlorobenzene 45-103 49-106 64-101 41-115 
1,2-Diphenylhydrazine 63-108 63-111 62-115 40-131 
1,3,5-Trinitrobenzene 35-117 25-120 16-86 5-149 
1,3-Dichlorobenzene 39-103 44-108 62-105 37-118 
1,3-Dinitrobenzene 71-120 77-107 74-113 39-133 
1,4-Dichlorobenzene 41-102 42-105 62-104 38-116 
1,4-Naphthoquinone 10-187 25-52 25-102 25-188 
1,4-Phenylenediamine 70-130 70-130 70-130 70-130 
1-Naphthylamine 9-107 5-124 11-60 5-117 
2,3,4,6-Tetrachlorophenoi 65-129 46-132 74-117 2-172 
2,4,5-Trichlorophenol 70-115 38-138 76-110 41-132 
2,4,6-Trichlorophenol 71-109 31-140 75-106 41-132 
2,4-DichIorophenol 70-107 59-113 76-104 38-133 
2,4-Dimethylphenoi 60-107 39-123 68-103 44-131 
2,4-Dinitrophenol 46-121 20-151 21-120 20-143 
2,4-Dinitrotoluene 75-122 43-145 75-118 47-138 
2,6-Oichlorophenol 70-112 73-108 70-113 22-135 
2,6-Dinitrotoluene 71-108 47-128 75-108 52-124 
2-Acetylaminofluorene 68-116 78-103 68-111 7-143 
2-Chloronaphthalene 65-108 64-114 72-103 45-127 
2-Chlorophenol 63-112 56-110 74-104 46-124 
2-MethylnaphthaIene 59-107 43-130 70-102 42-128 

2-Methylphenol 56-105 34-119 68-103 42-125 
2-Naphthylamine 5-104 5-91 5-27 5-102 
2-Nitroaniline 74-114 69-127 76-117 47-137 
2-Nitrophenol 71-113 32-146 76-111 42-133 
2-Picoline 52-96 71-80 47-102 31-114 
3- or 4-methylphenol 52-97 30-114 65-113 40-132 
3,3'-Dichlorobenzidine 30-108 30-122 9-101 2-129 
3,3'-Dimethylbenzidine 5-71 14-61 35-69 5-115 
3-Methylcholanthrene 70-117 69-113 78-118 2-183 
3-Nitroaniline 64-113 48-122 53-107 26-131 
4,6-Dinitro-2-methylphenol 56-130 29-141 41-121 5-150 
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Compound Name 
Waters So Is 

Compound Name LCS/LCSD (%) MS/MSD (%) LCS/LCSD (%) MS/MSD (%) 

4-Aminobiphenyl 7-72 2-83 5-72 5-132 
4-Chloro-3-methylphenol 71-113 56-122 72-117 47-136 
4-Chloroaniline 32-120 22-122 14-104 6-126 
4-Chlorophenyl phenylether 67-109 64-109 70-108 52-122 
4-Nitroanfline 56-107 55-103 48-96 27-133 
4-Nitrophenol 19-76 10-95 55-133 14-172 
4-Nitroquinoline-1 -oxide 20-169 20-103 10-58 10-60 
5-Nitro-o-toluidine 24-105 30-92 26-55 5-116 
7,12-Dimethyibenz(a)anthraeene 46-106 40-111 69-115 26-150 
a,a-Dimethylphenethylamine 70-130 70-130 70-130 70-130 
Acenaphthene 69-112 59-120 76-109 48-132 
Acenaphthylene 52-117 27-134 66-113 46-128 
Acetophenone 61-103 70-94 59-110 34-133 
Aniline 35-102 33-102 40-95 1-153 
Anthracene 69-108 60-117 71-107 35-138 
Benzidine 20-104 20-125 20-90 20-101 
Benzo(a)anthracene 74-113 72-108 74-107 26-144 
Benzo(a)pyrene 74-116 77-110 79-113 23-154 
Benzo(b)fiuoranthene 71-116 72-109 71-113 32-140 
Benzo(g,h,i)perylene 70-121 72-114 74-119 17-152 
Benzo(k)fiuoranthene 72-116 73-111 75-112 36-143 
Benzyl alcohol 54-100 61-89 60-112 56-112 
bis (2-Chloroethoxy)methane 74-120 75-116 75-114 50-136 
bis(2-Chloroethyl)ether 59-109 33-131 66-104 40-132 
bis(2-Chloroisopropyl)ether 59-133 59-145 67-137 53-136 
bis(2-Ethylhexyl)phthalate 62-126 64-130 63-131 48-137 
Butylbenzylphthalate 66-121 52-129 75-117 40-141 
Chlorobenzilate 44-136 21-144 72-130 55-149 
Chrysene 73-113 73-108 72-109 23-150 
Diallate (cis/trans) 60-129 65-115 65-120 66-112 
Dibenz(a,h)anthracene 76-128 81-118 80-125 19-163 
Dibenzofuran 66-107 60-110 72-107 39-129 
Diethylphthalate 61-110 35-124 75-109 53-128 
Dimethoate 3-109 3-105 1-102 1-125 
Dimethylphthalate 34-114 2-132 76-108 52-125 
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Table B5-8 - Continued 
Statistical Acceptance Limits for 

Semivolatiles by GC/MS (8270C) 

Compound Name 
Wa ters Soils 

Compound Name LCS/LCSD {%) MS/MSD {%) LCS/LCSD (%) MS/MSD (%) 
Di-n-butylphthalate 69-111 71-107 73-109 51-126 
Di-n-octyiphthalate 62-118 64-119 67-115 38-147 
Ethylmethanesulfonate 63-108 77-99 68-105 39-121 
Ruoranthene 69-107 70-104 69-107 19-145 
Fluorene 61-116 52-121 66-115 39-137 
Hexachlorobenzene 71-110 65-114 72-110 44-133 
Hexachlorobutadiene 20-111 31-122 69-108 38-134 
Hexachlorocyclopentadiene 12-119 5-130 9-154 5-140 
Hexachloroethane 22-102 20-116 62-105 20-135 
Hexachtoropropene 21-126 34-119 49-122 2-179 
lndeno(1,2,3-cd)pyrene 70-120 69-115 74-113 36-141 
Isodrin 48-129 42-133 71-126 30-147 
Isophorone 66-105 44-127 70-103 47-128 
Isosafrole 60-103 69-96 69-96 45-114 
Methapyrilene 3-31 3-35 2-44 2-118 
Methylmethanesulfonate 30-87 35-86 35-108 1-126 
Naphthalene 58-108 63-107 73-103 38-132 
Nitrobenzene 63-112 43-133 70-106 39-137 
n-Nitrosodiethylamine 64-110 80-99 66-103 5-147 
n-Nitrosodimethylamine 39-84 40-88 59-114 26-131 
n-Nitrosodi-n-butylamine 52-105 65-92 53-132 36-130 
n-Nitrosodi-n-propyiamine 59-107 61-110 62-109 46-127 
n-Nitrosodiphenylamine 63-104 69-105 67-105 46-131 
n-Nitrosomethylethylamine 56-113 76-92 63-106 15-139 
n-Nitrosomorpholine 57-112 73-106 79-109 55-128 
n-Nitrosopiperidine 70-110 82-100 73-106 57-118 
n-Nitrosopyrrolidine 59-107 78-90 68-111 52-118 
0,0,0-T riethylphosphorothioate 62-115 76-106 70-113 56-121 
o-Toluidine 16-96 1-116 31-85 2-144 
p-(Dimethylamino)azobenzene 42-122 60-109 10-123 2-151 
Pentachlorobenzene 63-110 73-104 67-110 24-150 
Pentachloronitrobenzene 74-119 74-113 69-129 33-146 
Pentachlorophenol 50-112 20-130 47-110 5-138 
Phenacetin 66-126 76-112 71-127 46-136 
Phenanthrene 70-109 56-125 70-107 29-143 
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Table B5-8 - Continued 
Statistical Acceptance Limits for 

Semivolatiles by GC/MS (8270C) 

Compound Name 
waters So lis 

Compound Name LCS/LCSD (%) MS/MSD (%) LCS/LCSD (%) MS/MSD (%) 
Phenol 24-65 12-87 67-108 30-137 
Pronamide 71-114 73-109 72-112 14-157 
Pyrene 69-116 67-112 71-110 28-144 
Pyridine 31-88 31-88 33-101 16-110 
Safrole 58-113 75-101 67-108 61-108 
Tetraethyldithiopyrophosphate 62-128 64-119 67-120 48-151 
Thionazin 67-115 71-111 69-109 66-120 

Acceptance limits are based on statistical evaluation of laboratory data and are subject to change. 
All 70-130 windows are advisory due to insufficient data points. 
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Table B5-9 
Quality Control 

Volatiles Halocarbons and Aromatics by GC (8021B) 

Type 
Waters 

Acceptance Limits (%) Frequency Corrective Action 
Surrogates: 
Halocarbons; 
1-Bromo-4-
chlorobenzene (ELCO) 

73-124 
Each sample, MS, 
MSD, LCS, and blank 

Reanalyze if the surrogate 
recovery is outside the 
limits unless matrix related 
problems are evident 

Aromatics; 
1-Bromo-4-
chlorobenzene (PID) 

72-122 

Each sample, MS, 
MSD, LCS, and blank 

Reanalyze if the surrogate 
recovery is outside the 
limits unless matrix related 
problems are evident 

Halocarbons/Aromatics; 
1-Bromo-4-
chlorobenzene 
(ELCD/PID) 

See above 

Each sample, MS, 
MSD, LCS, and blank 

Reanalyze if the surrogate 
recovery is outside the 
limits unless matrix related 
problems are evident 

Non-halogenated; 
2-hexanone (FID) 

81-121 

Each sample, MS, 
MSD, LCS, and blank 

Reanalyze if the surrogate 
recovery is outside the 
limits unless matrix related 
problems are evident 

Matrix Spikes: 
Spike all compounds of 
interest 

See Table B5-10 for 
acceptance limits 

Each group of 
samples of similar 
matrix/level (£20) 
each method 

Evaluation in conjunction 
with acceptable LCS. 
Acceptable LCS would be 
indicative of matrix effects 
on the MS/MSD. 

Laboratory Control 
Samples/Check 
Standards: 
Spike aU compounds of 
interest 

See Table B5-10 for 
acceptance limits 

Each group (£20); 
LCSD is analyzed if 
sufficient volume is 
not available for 
MS/MSD 

Reanalyze LCS and 
associated samples for 
compounds outside of 
acceptance limits. 
Compounds that fail high in 
the LCS, and are ND in the 
sample, can be reported. 

Internal Standards: 
Fluorobenzene 
(ELCD/PID) 

80-120 
Each sample, MS, 
MSD, LCS, and blank 

Reanalyze samples; 
if reanalysis confirms 
original, document on 
report and/or case 
narrative; in cases where 
matrix is elevating the 
internal standard (1STD) 
recovery, a dilution may be 
performed to bring the 
ISTD within specifications 

Matrix Spike Duplicates 
(RPD): 
Same compounds as 
matrix spikes 

£30% Each group (£20) of 
samples per 
matrix/level 

Evaluated by analyst in 
relationship to other QC 
results 

Blanks: <LOQ for all compounds At least one per 
20 samples and at 
least one per 24 hours 

Reanalyze blank and 
associated samples rf blank 
is outside limits 

Acceptance limits are based on statistical evaluation Of laboratory data and are subject to change. 
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Table B5-10 
Statistical Acceptance Limits for 

Volatiles Halocarbons and Aromatics by GC (8021B) 

Compound Name 
Waters 

Compound Name LCS/LCSD (%) MS/MSD (%) 
1,1,1-Trichloroethane 83-119 80-121 
1,1,2,2-Tetrachtoroethane 85-119 81-125 
1,1,2-Trichloroethane 85-119 82-113 
1,1-Dichloroethane 80-115 79-122 
1,1-Dichloroethene 72-118 69-128 
1,2-Dichlorobenzene 85-115 86-124 
1,2-Dichloroethane 85-115 81-117 
1,2-Dichloropropane 83-118 87-116 
1,3-Dichloro benzene 85-118 80-123 
1,4-Dichlorobenzene 84-115 82-118 
Benzene 84-115 78-119 
Bromodichloromethane 80-119 74-118 
Bromoform 85-124 75-127 
Bromomethane 67-120 45-150 
Carbon tetrachloride 83-119 74-121 
Chlorobenzene 84-115 82-115 
Chloroethane 66-136 70-139 
Chloroform 81-115 81-119 
Chloromethane 16-180 11-186 
c/s-1,2-Dichloroethene 81-115 68-126 
c/s-1,3-Dichloropropene 85-119 57-131 
Dibromochloromethane 83-115 79-120 
Dichlorodifluoromethane 32-140 29-155 
Ethylbenzene 84-115 81-116 
Methylene chloride 68-126 62-129 
Tetrachloroethene 82-115 74-130 
Toluene 83-115 80-114 
frans-1,2-Dichloroethene 74-115 72-120 
frans-1,3-Dichloropropene 85-115 74-125 
Trichloroethene 81-115 74-122 
T richlorofluoromethane 59-125 58-138 
Vinyl chloride 65-119 68-136 
Xylene (total) 84-115 81-117 

Acceptance limits are based on statistical evaluation of laboratory data and are subject to change. 
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Type 
Acceptance Limits (%) 
Waters Soils Frequency Corrective Action 

Surrogates: 
a,a,a-Trifluorotoluene (PID) 66-136 72-122 

Each sample, MS, 
MSD, LCS, and 
blank 

Reanalyze if the surrogate 
recovery is outside the 
limits unless matrix-related 
problems are evident 

Matrix Spikes: 
Spike all compounds of interest 

See Table B5-12 Each group (£20) of 
samples per 
matrix/level 

Evaluation in conjunction 
with acceptable LCS. 
Acceptable LCS would be 
indicative of matrix effects 
on theMS/MSD. 

Laboratory Control Samples: 
Spike all compounds of interest 

See Table B5-12 Each group (£20) of 
samples per 
matrix/level 

Reanalyze LCS and 
associated samples for 
compounds outside 
acceptance limits. 
Compounds that fail high 
in the LCS, and are ND in 
the sample, can be 
reported. 

Matrix Spike Duplicates 
(RPD): 

£30% for waters and 
soils 

Each group (£20) of 
samples per 
matrix/level 

Evaluated by an analyst in 
relationship to other QC 
results 

Blanks: £LOQ for all 
compounds 

At least one per 
20 samples and at 
least one per 
24 hours 

Reanalyze blank and 
associated samples if 
blank is outside limits 

Internal Standards: 

1-Chloro-3-fluorobenzene (PID) 

-50% to+150% if 
interna! standard area 

Each sample, MS, 
MSD, LCS, and 
blank analyzed on 
the PID 

Reanalyze samples; if 
reanalysis confirms 
original, document on 
report or case narrative; in 
cases where matrix is 
elevating the ISTD 
recovery , a dilution may be 
performed to bring ISTD 
within specifications 

Acceptance limits are based on statistical evaluation of laboratory data and are subject to change. 
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Table B5-12 

Statistical Acceptance Limits for 
Petroleum Analysis by GC (8021B) 

Compound Name 
Waters Soils 

Compound Name LCS/LCSD <%) MS/MSD (%) LCS/LCSD (%) MS/MSD (%) 

Benzene 79-123 67-136 86-113 60-111 
Ethylbenzene 81-119 75-133 89-112 66-110 
MTBE 75-125 59-148 70-131 50-119 
Naphthalene 44-139 39-150 70-125 53-122 
Toluene 82-119 78-129 88-113 61-114 
Total Xylenes 82-120 78-130 90-112 66-112 

Acceptance limits are based on statistical evaluation of laboratory data and are subject to change. 
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Table B5-13 
Qualify Control 

TPH-GRO by GC (8015B) 

Type 
Acceptance Limits (%) 
Waters Soils Frequency Corrective Action 

Surrogates: 
Trifluorotoluene (FID) 57-146 71-122 

Each sample, MS, 
MSD, LCS, and 
blank 

Reanalyze if the surrogate 
recovery is outside the limits 
unless matrix-related 
problems are evident 

Matrix Spikes: 
Gasoline standard 

8015B 
63-154 39-118 

Each group of 
samples of similar 
matrix/level (£20) 
each method 

Evaluation in conjunction 
with acceptable LCS. 
Acceptable LCS would be 
indicative of matrix effects 
on the MS/MSD. 

Laboratory Control Samples: 
Gasoline standard 70-130 67-119 

Each group (£20) of 
samples. LCSD 
analyzed if sufficient 
volume is not 
available for 
MS/MSD. 

Reanalyze LCS and 
associated samples. LCS 
that fails high, and GRO is 
ND in the sample, can be 
reported. 

Matrix Spike Duplicates 
(RPD): 
Same compounds as matrix 
spikes 

£30% for vyaters and 
soils 

Each group (£20) of 
samples per 
matrix/level 

Evaluated by analyst in 
relationship to other QC 
results 

Blanks: £LOQ At least one per 
20 samples and at 
least one per 
24 hours 

Reanalyze blank and 
associated samples if blank 
is outside limits 

Acceptance limits are based on statistical evaluation of laboratory data and are subject to change. 
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Type 
Acceptance Limits (%) 
Waters Soils Frequency Corrective Action 

Surrogates: 
o-Terphenyl 54-127 60-131 

Added to each 
sample, MS/MSD, 
blank, and 
LCS/LCSD during 
the extraction phase 

Repeat extraction and 
analysis; if reanalysis 
confirms original result, 
report results and 
comment in case narrative 

Matrix Spikes: 
#2 Fuel Oil 

8015B 
API 
California 

41-145 37-153 
Each group (£20) of 
samples per 
matrix/level 

Reinject if surrogates 
appear low. If still out of 
spec, evaluate for matrix 
effect. If matrix effect, 
accept based on LCS 
data. If no matrix effect, 
repeat batch. 

Laboratory Control Samples: 
No. 2 Fuel 53-126 74-118 

Each group £20 Reinject if surrogates 
appear low. If still out of 
spec, repeat batch. LCS 
that fails high, and DRO is 
ND in the sample, can be 
reported. 

Laboratory Control 
Duplicates (RPD): 
#2 Fuel £20% for waters and 

soils 

Each group (£20) of 
samples per 
matrix/level 

Evaluated by analyst in 
relationship to other QC 
results 

Blanks: £LOQ Once per case or 
extraction group 
(£20) of samples, 
each matrix, level, 
instrument 

Inject a solvent blank first 
to be sure the analytical 
system is clean then 
reinject the blank itself. 
If the reinjected blank is 
acceptable, any samples 
extracted with this blank 
should be reinjected, if 
they, too, contain the 
analyte that was 
contaminating the blank. 
If the reinjected blank is 
unacceptable, any affected 
samples must be 
re-extracted. 

Acceptance limits are based on statistical evaluation of laboratory data and are subject to change. 
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Table B5-15 
Quality Control 

Organochlorine Pesticides/PCBs (8081A/8082) 
Herbicides (8151 A) 

Organophosphate Pesticides (8141A) 

Type 

Acceptance Limits (%) 

Waters Soils Frequency Corrective Action 

Surrogates: 
Organochlorine Pesticides: 
DCB 
TCX 

47-155 
45-125 

62-159 
58-149 

Added to each 
sample, MS/MSD, 
blank, LCS/LCSD 
during the extraction 
phase 

Repeat extraction and 
analysis; if reanalysis 
confirms original result, 
report results and comment 
in case narrative 

Herbicides: 
DCAA 31-137 31-137 
Organophosphate Pesticides: 
2NMX 46-117 69-118 

Matrix Spikes: 
Organochlorine Pesticides 
(for 8081A/8082) (spike all 
compounds of interest, except 
PCBs, chlordane, and 
toxaphene); 

See Table B5-16 
through B5-18 for 
acceptance limits 

Each extraction group 
(£20) of samples per 
matrix/level 

Evaluation in conjunction 
with acceptable LCS. 
Acceptable LCS would be 
indicative of matrix effects 
on the MS/MSD. 

Herbicides (spike all 
compounds of interest); 

Organophosphate Pesticides 
(spike all compounds of 
interest); 

PCBs (for 8082 only) 
Aroclor1016 
Aroctor1260 



Element B5 
Revision No. 2 
Date: 07/01/04 
Page 30 of 36 

Table B5-15 - Continued 
Quality Control 

Organochlorine Pesticides/PCBs (8081A/8082) 
Herbicides (8151 A) 

Organophosphate Pesticides (8141A) 

Type 

Acceptance Limits (%) 

Waters Soils Frequency Corrective Action 

Laboratory Control 
Samples: 
Orqanochlorine Pesticides 

See Table B5-16 
through B5-18fbr 
acceptance limits 

Each group (£20) 
when MS/MSD falls 
outside established 
limits 

Re-extract and reanalyze 
LCS and associated 
samples for compounds 
outside acceptance limits. 
Compounds that fail high in 
the LCS, and are ND in the 
sample, can be reported. 

(for 8081A/8082) (spike all 
compounds of interest, except 
PCBs, chlordane, and 
toxaphene); 

Herbicides (spike ail 
compounds of interest); 

Organophosphate Pesticides 

See Table B5-16 
through B5-18fbr 
acceptance limits 

Each group (£20) 
when MS/MSD falls 
outside established 
limits 

Re-extract and reanalyze 
LCS and associated 
samples for compounds 
outside acceptance limits. 
Compounds that fail high in 
the LCS, and are ND in the 
sample, can be reported. 

(spike all compounds of 
interest); 

PCBs (for 8082 only) 

See Table B5-16 
through B5-18fbr 
acceptance limits 

Each group (£20) 
when MS/MSD falls 
outside established 
limits 

Re-extract and reanalyze 
LCS and associated 
samples for compounds 
outside acceptance limits. 
Compounds that fail high in 
the LCS, and are ND in the 
sample, can be reported. 

Aroclor 1016 
Aroclor 1260 

See Table B5-16 
through B5-18fbr 
acceptance limits 

Each group (£20) 
when MS/MSD falls 
outside established 
limits 

Re-extract and reanalyze 
LCS and associated 
samples for compounds 
outside acceptance limits. 
Compounds that fail high in 
the LCS, and are ND in the 
sample, can be reported. 
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Table B5-15 - Continued 
Quality Control 

Organochlorine Pesticides/PCBs (8081A/8082) 
Herbicides (8151 A) 

Organophosphate Pesticides (8141A) 

Type 

Acceptance Limits (%) 

Waters Soils Frequency Corrective Action 

Matrix Spike Duplicates 
(RPD): 
Organochtorine Pesticides 
(for 8081A/8082) (spike all 
compounds of interest, except 
PCBs, chlordane, and 
toxaphene); 

Herbicides (spike all 
compounds of interest); 

Organophosphate Pesticides 
(spike all compounds of 
interest); 

PCBs (for 8082 only) 
Aroclor 1016 
Aroclor 1260 

£30% £50% Each group (£20) of 
samples per 
matrix/level 

Evaluated by analyst in 
relationship to other QC 
results 

Blanks: SLOQ Once per extraction 
group (£20) of 
samples, each matrix, 
level, instrument 

Inject a hexane or solvent 
blank first to be sure the 
analytical system is clean 
then reinject the blank 
itself. If the reinjected 
blank is acceptable, any 
samples extracted with this 
blank should be reinjected 
if they too, contain the 
analyte that was 
contaminating the blank. 
If the reinjected blank is 
unacceptable, any affected 
samples must be 
re-extracted. 

Acceptance limits are based on statistical evaluation of laboratory data and are subject to change. 
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Table B5-16 
Statistical Acceptance Limits for 

Organochlorine Pesticides/PCBs (8081A/8082) 

Compound Name 

Waters Soils 

Compound Name LCS/LCSD (%) MS/MSD (%) LCS/LCSD (%) MS/MSD (%) 

4,4-DDD 42-155 69-155 71-143 52-181 

4,4-DDE 44-154 59-159 71-143 48-175 

4,4-DDT 47-159 56-145 67-152 62-166 

Aldrin 47-122 44-122 74-137 58-159 

alpha-BHC 56-122 61-137 70-134 64-134 

alpha-Chlordane 62-135 60-126 76-133 46-163 

beta-BHC 64-143 44-160 68-137 31-176 

Chlordane N/A N/A N/A N/A 

delta-BHC 41-155 60-161 53-167 68-158 

Dieldrin 71-129 57-137 71-133 68-139 

Endosulfan I 66-131 54-141 71-130 41-166 

Endosulfan II 61-141 71-141 73-134 65-144 

Endosulfan Sulfate 56-140 46-154 58-133 65-154 

Endrin 62-135 44-152 74-142 58-171 

Endrin aldehyde 36-158 53-149 47-145 63-125 

Endrin Ketone 61-139 72-139 70-143 33-173 

gamma-BHC (Lindane) 65-144 49-136 74-133 43-154 

gamma-Chlordane 52-153 68-143 63-145 30-157 

Heptachlor 45-130 37-145 72-143 70-138 

Heptachlor epoxide 73-141 45-143 72-132 69-133 

Kepone N/A N/A N/A N/A 

Lindane 65-144 49-136 74-138 43-154 

Methoxychlor 49-155 47-170 52-174 74-162 

PCB-1016 52-123 66-115 72-120 45-125 

PCB-1221 N/A N/A N/A N/A 

PCB-1232 N/A N/A N/A N/A 

PCB-1242 N/A N/A N/A N/A 

PCB-1248 N/A N/A N/A N/A 

PCB-1254 N/A N/A N/A N/A 

PCB-1260 62-133 75-114 76-122 32-139 

Toxaphene N/A N/A N/A N/A 
Acceptance limits are based on statistical evaluation of laboratory data and are subject to change. 
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Table B5-17 
Statistical Acceptance Limits for 

Organophosphate Pesticides (8141A) 

Compound Name 

Waters Soils 

Compound Name LCS/LCSD{%) MS/MSD (%) LCS/LCSD (%) MS/MSD (%) 

Bolstar 73-130 52-144 68-122 59-140 

Coumaphos 60-141 45-141 44-167 18-210 

Demeton-0 29-91 28-97 34-94 22-122 

Demeton-S 53-176 85-191 63-170 41-214 

Diazinon 68-142 59-176 68-146 60-148 

Dichlorvos 29-174 83-165 46-227 46-227 

Disulfoton 71-123 71-141 51-127 54-130 

Dursban {Chlorpyrifbs) 72-127 66-148 53-156 74-149 

EPN 65-129 48-134 54-140 48-162 

Ethion 66-133 74-121 57-153 57-157 

Ethoprop 55-144 75-127 65-141 76-134 

Ethyl parathion 68-125 58-157 58-145 34-181 

Famphur 49-139 34-151 60-153 45-199 

Fensulfbthion 13-124 56-140 61-200 74-143 

Fenthion 59-138 68-133 68-149 66-137 

Guthion (Azinphos-methyl) 43-159 28-159 36-174 47-130 

Malathion 78-130 46-150 64-157 39-176 

Merphos 30-170 54-152 38-190 1-238 

Methyl parathion 53-142 51-152 56-141 63-147 

Mevinphos 30-133 63-140 55-176 25-231 
Naled 11-129 24-183 19-175 19-170 

Phorate 71-127 44-163 61-134 65-130 

Ronnel 63-133 76-128 62-133 67-135 

Stirophos 43-149 68-143 49-164 31-228 

Tokuthion 79-131 86-124 66-142 51-168 

Trichtoronate 71-125 77-120 56-131 63-129 

Trithion 73-122 69-138 57-160 55-173 
Acceptance limits are based on statistical evaluation of laboratory data and are subject to change. 
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Table B5-18 
Statistical Acceptance Limits for 

Herbicides (8151 A) 

Compound Name 
Waters Soils 

Compound Name LCS/LCSD (%) MS/MSD (%) LCS/LCSD (%) MS/MSD (%) 

2,4.5-T 55-134 48-180 50-159 13-189 

2,4,5-TP 65-130 44-161 57-135 30-151 

2,4-D 55-123 38-176 63-132 41-158 

2,4-DB 41-163 59-123 57-139 72-168 

2,4-DP (Dichlorprop) 76-127 74-123 68-126 59-136 

Dalapon 31-113 32-98 18-82 12-86 

Dicamba 59-134 61-144 56-125 52-126 

Dinoseb 19-96 1-119 1-36 1-48 

MCPA 61-127 48-157 67-122 48-145 

MCPP 67-119 43-159 59-123 33-123 

Pentachlorophenol 48-112 41-105 47-109 20-117 
Acceptance limits are based on statistical evaluation of laboratory data and are subject to change. 
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Table B5-19 
Quality Control 

PAHs by HPLC (8310) 

Type 
Acceptance Limits {%) 
Waters Soils Frequency Corrective Action 

Surrogates: 
Nitrobenzene or 
Triphenylene 

63-154 59-121 
59-131 48-161 

Added to each 
sample, MS/MSD, 
blank, LCS/LCSD 
during the 
extraction phase 

Surrogate must be within the 
limits unless matrix related 
problems are evident. If 
matrix related problems are 
evident, comment on report 
and'm case narrative. 

Matrix Spikes: 
Spite all compounds of interest 

See Table B5-20 Each group (520) 
of samples per 
matrix/level 

Evaluation in conjunction 
with acceptable LCS. 
Acceptable LCS would be 
indicative of matrix effects 
on the MS/MSD. 

Laboratory Control Samples: 
Spite all compounds of interest 

See Table B5-20 Each group (520) 
of samples per 
matrix/level 

Re-extract and reanalyze 
LCS and associated 
samples for compounds 
outside acceptance limits. 
Compounds teat tell high in 
tee LCS, and are ND in the 
sample, can be reported. 

Matrix Spike Duplicates 
(RPD): 
Spike all compounds of interest 

530% <50% Each group (520) 
of samples per 
matrix/level 

Evaluated by analyst in 
relation to other QC results 

Blanks: sLOQ Once per extraction 
group (520) of 
samples, each 
matrix/level 

Inject a hexane or solvent 
blank first to be sure the 
analytical system is clean 
teen reinject the blank itself. 
If tee reinjected blank is 
acceptable, any samples 
extracted with this blank 
should be reinjected, if they 
contain the analyte, which 
was present in tee blank, if 
the reinjected blank is 
unacceptable, any affected 
samples must be 
re-extracted. 

Acceptance limits are based on statistical evaluation of laboratory data and are subject to change. 
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Table B5-20 
Statistical Acceptance Limits for 

PAHs by HPLC (8310) 

Compound Name 

Waters Soils 

Compound Name LCS/LCSD (%) MS/MSD (%) LCS/LCSD (%) MS/MSD (%) 

Acenaphthene 60-116 59-114 72-115 54-125 

Acenaphthylene 56-115 63-104 66-110 49-123 

Anthracene 68-113 72-112 68-117 1-158 

Benzo(a)anthracene 73-114 78-112 72-115 28-54 

Benzo(a)pyrene 68-112 68-125 68-116 45-139 

Benzo(b)fluoranthene 72-113 70-119 74-118 47-122 

Benzo(g,h,i)peiylene 7-128 54-122 73-116 34-123 

Benzo(k)fluoranthene 72-119 68-121 71-119 62-108 

Chrysene 70-111 76-111 71-108 5-141 

Dibenz(a,h)anthracene 19-129 59-128 76-126 57-113 

Fluoranthene 70-112 85-115 73-107 50-112 

Fluorene 61-116 73-102 71-106 54-121 

lndeno(1,2,3-cd)pyrene 56-137 58-130 76-127 31-147 

Naphthalene 57-109 54-112 61-120 50-123 

Phenanthrene 67-115 66-H5 73-H2 65-115 

Pyrene 69-113 79-106 67-117 3-143 
Acceptance limits are based on statistical evaluation of laboratory data and are subject to change. 
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B6. Instrument/Equipment Testing. Inspection, and Maintenance Requirements 

Conditions of the laboratory equipment and instrumentation can have a marked 
effect on the accuracy and precision of analysis. In order to ensure timely 
production of data and prevent/address potential malfunctions, Lancaster 
Laboratories schedules routine preventive maintenance of instruments based on 
manufacturer's recommendations. Maintenance of the laboratory instruments is 
the responsibility of the technical group using the equipment in conjunction with 
our in-house Equipment Maintenance Group. A schedule of routinely performed 
instrument maintenance tasks is attached as Table B6-1. All preventive 
maintenance, as well as maintenance performed as corrective action, is recorded 
in instrument logs. Equipment/Instrumentation is assigned unique designations to 
allow tracking of the piece of equipment within laboratory documentation. This 
allows the laboratory to substantiate the instrument condition during the time it was 
used for testing. 

Critical spare parts are kept in supply at the laboratory by the Equipment 
Maintenance Group. Most items not kept in stock at the laboratory are available 
through overnight delivery from the manufacturer. In addition, Lancaster Labs 
maintains multiple numbers of most of the critical instruments used in our 
laboratory operations. A recent equipment inventory may be found in the 
Environmental Quality Policy Manual. Because we are a large laboratory with 
redundant capacity, the problems of instrument downtime are minimized. 
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Table B6-1 
Preventive Maintenance Schedule 

Instrument Preventive Maintenance Frequency 
GC/MS Change septum AN*: Min. weekly 

Clean/replace injection port seal and liner AN 
Check fans Monthly 
Check cool flow Monthly 
Clean source Bimonthly or AN 
Change oil in diffusion pump Annually 
Change oil in rough pump Annually 

GCVolatiles Check propanol level in ELCO resevoir AN: Min. sem'iweekly 
Check all liquid and gas flows Prior to calib. or AN 
Clean ELCO cell, change reaction tube AN 
Change ELCD, Teflon fine, and resin tube AN 
Replace absorbent trap in concentrators AN 
Column maintenance AN 
Change PID.Iamp AN 
Precalibration instrument settings check Prior to each calibration 

GG Septum change Each run 
Column/injection port maintenance AN 
Clean detector AN 
Vacuum filters Semiannually 
Leak check ECDs Semiannually 

GFAA Inspect/clean furnace head and lenses Daily 
Check rinse bottle & drain Daily 
Clean windows Weekly 
Clean air intakes Monthly 
Check Cool-Flow water level Monthly 
Inspect sample introduction capillary AN 
Inspect graphite tube AN 
Adjust/replace electrodes/shroud AN 
Clean Cool-Flow AN 

Cold Vapor AA Replace pump tubing AN: Min. weekly 
Lubricate pump head and autosampler AN 
Inspect optical cell and windows Monthly 



Element B6 
Revision No. 2 
Date: 07/01/04 
Page 3 of4 

Table B6-1 - Continued 
Preventive Maintenance Schedule 

Instrument Preventive Maintenance Frequency 
ICP Replace pump winding AN 

Lubricate autosampler AN 
Check tubing to torch AN 
Vacuum instrument airfilters and air intakes AN 
Check water filter, replace if needed Quarterly 
Change vacuum pump oil Quarterly 
Clean optics and lenses Semiannually 
Clean Torch and injector tip AN 
Clean nebulizer and spray chamber AN 
Check fan filters, clean if needed AN 
Check cool flow, clean if needed AN 

Infrared Check on-demand diagnostics Weekly 
Spectrometer (FTIR) Change dessicant AN 
HPLC Pump lubrication Annually 

Check pump seals Annually 
Check valves cleaned or rebuilt AN 
Replace and/or adjust detector bulb AN 
Clean detector flow cell AN 
Replace Teflon lines AN 
Autosampler septa replacement AN 
In-line filter sonication/cleaning AN 
System passivation AN 
PCRS pump lubrication AN 
Empty waste liquid resevoir Dally 

ICP/MS Change interface rough pump oil Quarterly 
Change MS rough pump oil Semiannually 
Clean cones and ion lenses AN 
Clean torch, injector tip, nebulizer, and spray chamber AN 
Change peristalic tubing Weekly 
Vacuum instrument airfilters and air intakes AN 
Empty waste liquid resevoir Daily 



Element B6 
Revision No. 2 
Date: 07/01/04 
Page 4 of 4 

Table B6-1 - Continued 
Preventive Maintenance Schedule 

Instrument Preventive Maintenance Frequency 
Total Organic Check IR zero and IR cell AN 
Carbon Analyzer Check for leaks AN 

Check acid pump calibration Bimonthly 
Check persulfate pump calibration Bimonthly 
Inspect 6-port rotary valve AN 
Inspect sample pump head AN 
Wash molecular sieve AN 
Check sample loop calibration Monthly 
Clean gas permeation tube AN 
Inspect digestion vessel O-rings AN 
Check activated carbon scrubber AN 
Dust back and clean circuit boards AN 

Total Organic Polish counter electrode Daily 
Halogen Analyzer Polish sensor electrode Daily 

Clean loaders and pistons Weekly 
Autoanalyzer Clean sample probe AN 
spectrophotometer Clean proportioning pump AN 

Inspect pump tubing, replace if worn AN 
Clean wash receptacles Monthly 

* AN means as need ed. Any of these items may be performed more frequently if response during 
operation indicates this is necessary. 
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B7. Instrument Calibration and Frequency 

All measuring and testing equipment having an effect on the accuracy or validity of 
calibrations and tests will be calibrated and/or verified on an on-going and routine 
basis. Procedures for initial calibration and continuing calibration verification are in 
place for all instruments within the laboratory. The calibrations generally involve 
checking instrument response to standards (standardization) for each target 
compound to be analyzed. The source and accuracy of standards used for this 
purpose are integral to obtaining the best quality data. Standards used at 
Lancaster Laboratories are purchased from commercial supply houses either as 
neat compounds or as solutions with certified concentrations. The accuracy and 
quality of these purchased standards is verified through documentation provided 
by these commercial sources. Most solutions and all neat materials require 
subsequent dilution to an appropriate working range. All dilutions performed are 
documented and the resulting solution is checked by obtaining the instrument 
response of the new solution and comparing with the response to the solution 
currently in use. Any discrepancies between the responses are investigated and 
resolved before the new solution is used. Each standard is assigned a code that 
allows traceability to the original components. The standard container is marked 
with the code, name of solution, concentration, date prepared, expiration date, and 
the initials of the preparer. Shelf life and storage conditions for standards are 
included in the standard operating procedures and old standards are replaced 
before their expiration date. 

Each instrument is calibrated with a given frequency using one or more 
concentrations of the standard solution. As analysis proceeds, the calibration is 
checked for any unacceptable change in instrument response. If the calibration 
check verifies the initial response, the analysis proceeds. If the calibration check 
indicates that a significant change in instrument response has occurred, then a 
new calibration is initiated. If necessary, maintenance may be performed before 
the recalibration. 

Some instrumentation calibration involves the comparison of an instrument 
reading to a physical standard with a known certified value such as 
balance/weights or comparison against other instrumentation/apparatus such as 
NIST thermometer. 
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Calibration records are usually kept in the form of raw data with the other 
instrument printouts. In cases where no data system is used, calibration data is 
manually recorded in notebooks. Any maintenance or repair is also recorded in a 
notebook. The information that is recorded either in the notebooks or on the 
instrument printout includes the date, instrument ID, employee name and/or 
identification number, and concentration or code number of standard. 

The frequency of calibration and calibration verification, number of concentrations 
analyzed, and acceptance criteria for each of the instruments to be used are listed 
in Table B7-1. In addition to checking the instrument response to target 
compounds, the GC/MS units are checked to ensure that standard mass spectral 
abundance criteria are met. Before each calibration, instruments used for volatile 
compound analysis are tuned using bromofluorobenzene (BFB) and instruments 
used for semivolatile analysis are tuned using decafluorotriphenylphosphine 
(DFTPP). The key ions and their abundance criteria are listed in Table B7-2. 
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Table B7-1 
Instrument Calibration and Frequency 

Initial Calibration Continuing Calibration Verification 

Instrument Frequency 
#Std 
Cone. Acceptance Criteria Frequency 

#Std 
Cone. Acceptance Criteria 

GC/MS Volatiles* After C-cal 
foils 

6 RF for SPCCs >0.300 for 
chlorobenzene. and 
1.1,2,2-tetrachloroethane, 
and >0.100 for 
1,1-dichloroethene, 
bromoform, and 
chloromethane 
CCCs £30% 

Every 
12 hours 

1 RF for SPCCs >0.300 for 
chlorobenzene, and 
1,1,2,2-tetrachloroethane, 
and >0.100 for 
1,1-dichloroethene, 
bromoform, and 
chloromethane 
%Drift for CCCs £20 

GC/MS 
Semivolatlles* 

After C-cal 
foils 

6 RF for SPCCs £0.050 
%RSD for CCCs £30% 

Every 
12 hours 

1 RF for SPCCs *0.050 
%Drift for CCCs £20 

GCVOA 
Halocarbons 
and/or Aromatics 

After C-cal 
foils 

At 
least 5 

%RSD of <20% for 
individual compounds or 
for average of all 
compounds 

Every 
12 hours, or 

every 
10 samples 

1 %Drift ±15% for individual 
compounds or average of all 
compounds 

GC Pesticides 
and Herbicides 
(ODT/Endrin 
degradation 
applies to method 
8081A only) 

Each new 
run 

After C-cal 
foils 

5 £20% RSD of RFs of initial 
calibration to use avg. RF, 
otherwise use curve fit 
Degradation for DDT, 
endrin 15%. 
Alternatively, if the 
average of the %RSDs of 
all compounds in the 
calibration standard is 
£20%. then the AVG RF 
can be used for all 
compounds. 

Every 
10 samples 

Every 
20 samples 
or 12 hours 
for method 

8081A, 8082 

1 £15% difference for 
individual analytes, from 
initial response for 
quantitation or 
A CCV is also compliant 
if the average RPD for all 
compounds in the CCV 
standard is £15%. 
DDT/Endrin degradation 
check every 12 hours or 20 
injections 

HPLC PAHs Each new 
run or after 
C-cal foils 

5 £20% RSD of RFs of initial 
calibration to use average 
RF, otherwise use curve 
fit-
Alternatively, if the 

. average of the %RSDs of 
all compounds in the 
calibration standard is 
£20%, then the AVG RF 
can be used for all 
compounds. 

Every 
10 samples 

1 £15% difference for 
individual analytes, from 
initial response for 
quantitation or 
A CCV Is also compliant 
if the average RPD for all 
compounds in the CCV 
standard is £15%. 

GC TPH-GRO After C-cal 
foils 

At 
leasts 

%RSD of <20% otherwise 
use calibration curve 

Every 
12 hours or 

every 
10 samples 

1 %Drift ±15% 

GCTPH-DRO After C-cal 
foils 

5 % RSD of <20% for 
average RF otherwise use 
calibration curve 

Every 
10 samples 

1 %Drift±15% 
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Table B7-1 - Continued 
Instrument Calibration and Frequency 

Initial Calibration Continuing Calibration Verification 

ICP Each new 
run 

1 Independent calibration 
verification (ICV) 
within ±10%, standards 
<5%RSD 

Every 
10 samples 

1 Same as initial 

ICP-MS Each new 
run 

3 Independent calibration 
verification (ICV) within 
±10% 
Corr. coeff. aO.995 

Every 
10 samples 

1 ±10% of true value 

CVAA Each new 
run 

5 Independent calibration 
verification within ±10% 
Corr. eoeff. >0.995 

Every 10 
samples 

1 ±20% of true value 

GFAA Each new 
run 

5 Independent calibration 
verification within ±10% 
Corr. coeff. >0.995 

Every 10 
samples 

1 ±20% of true value 

TOC Analyzer 
(w) Inst #1 

Weekly 
1 ±10% @ STD 

Every 10 
samples 

1 ±10% of true value 

(w) Inst #2 5 Corr. coeff. >0.995 

(s) Inst #3 4 Corr. coeff. >0.995 

Autoanalyzer Daily 6 Corr. coeff. >0.995 Every 10 
samples 

1 ±10% of true value 

Infrared 
Spectrophotdmet 
erfFTIR) 

Monthly 7 . Corr, coeff. >0.995 Every 10 
samples 

1 ±10% of true value 

TOX Analyzer Each batch 4 ±5% @ STD Every 8 
samples 

1 ±10% of true value 

Balance Daily 4 Top-loading balance ±.5% 
Analytical balances ± .1% 
for weights >.1 g 
.05 g ± .5% 
.02 g ± 1.0% 
.01 g±2.0% 
.005 g± 2.0% 

N/A N/A N/A 

'All compounds with %RSD >15 must use first or second order regression ft of the six calibration points. Alternatively, the AVG RF 
can be used for each compound. 
Abbreviations 
# std Cone. - The number of standard concentrations used 
SPCCs - System performance check compounds 
CCCs - Calibration check compounds 
RF-Response factor 
%RSD - Percent relative standard deviation 
CCV - Continuing calibration verification 
CVAA - Cold vapor atomic absorption spectrophotometer 
HPLC - High Performance Liquid Chromatography 
ICP - Inductively coupled plasma spectrophotometer, ICP run also includes irrterelement correction check standard (beginning and 
end of run) 
GFAA — Graphite furnace atomic absorption spectrophotometer 
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Table B7-2 
Mass and Ion Abundance Criteria 

BFB Key Ions Abundance Criteria 

50 15% to 40% of mass 95 

75 30% to 60% of mass 95 

95 Base peak, 100% relative abundance 

96 5% to 9% of mass 95 

173 Less than 2% of mass 174 

174 Greater than 50% of mass 95 

175 5% to 9% of mass 174 

176 Greater than 95% but less than 101 % of mass 174 

177 5% to 9% of mass 176 

DFTPP Key Ions Abundance Criteria 

51 30% to 60% of mass 198 

68 Less than 2% of mass 69 

70 Less than 2% of mass 69 

127 40% to 60% of mass 198 

197 Less than 1% of mass 198 

198 Base peak, 100% relative abundance 

199 5% to 9% of mass 198 

275 10% to 30% of mass 198 

365 Greater than 1% of mass 198 

441 Present but less than mass 443 

442 Greater than 40% Of mass 198 

443 17% to 23% of mass 442 
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B8. Inspection/Acceptance Requirements for Supplies and Consumables 

Analytical results can be affected by the type and quality of reagents, standards, 
and equipment Time and effort could be lost if the reagents, standards, and 
equipment do not meet the specifications required for the method. Therefore, the 
specifications and/or requirements for reagents, standards, and equipment 
necessary to perform the testing methods are included in the analytical SOPs. 
Each technical department evaluates the reagents, standards and equipment they 
receive for acceptance and use in specific procedures. There are SOPs in place 
for procurement of supplies, and acceptance/evaluation of reagents and 
standards. 

Sample bottles and vials provided to clients are purchased pre-cleaned to meet 
EPA specifications and guidelines for sample containers. Each lot of preservative 
purchased is analyzed for quality (signs of contamination) before being added to a 
sample container. 

The deionized water system utilized by Lancaster Laboratories generates water 
meeting ASTM D1193-99, Type II water criteria and the USEPA Manual for the 
Certification of Laboratories Analyzing Drinking Water requirements. Appropriate 
testing is performed to monitor the system. The requirements for the Dl system 
are documented in a laboratory SOP. 
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B9. Data Acquisition Requirements (Non-Direct Measurements) 

The data acquired from the analytical procedures will be assessed for precision, 
accuracy, representativeness, comparability, and completeness (PARCCs). These 
specifications will be met through precision and accuracy criteria as specified in 
Element B5 and MDLs as specified in Element B4. 

Precision - Precision is determined by measuring the agreement among individual 
measurements of the same property, under similar conditions. The laboratory 
objective is to equal or exceed the precision demonstrated for the applied 
analytical method on comparable samples. The degree of agreement is expressed 
as the relative percent difference (RPD%). Evaluation of the RPD% is based on 
statistical evaluation of past lab data or guidelines within the methods for organic 
and inorganic analyses. External evaluation of precision is accomplished by 
analysis of standard reference material and interlaboratory performance data. 

Accuracy - Accuracy is a measure of the closeness of an individual measurement 
to the true or expected value. Analyzing a reference material of known 
concentration or reanalyzing a sample which has been spiked with a known 
concentration/amount is a way to determine accuracy. Accuracy is expressed as a 
percent recovery (%R). Evaluation of the %R is based on statistical evaluation of 
past lab data or guidelines within the methods for organic and inorganic analyses. 

Representativeness - Representativeness expresses the degree to which data 
accurately represents the media and conditions being measured. The 
representativeness of the data from the sampling site will depend on the sampling 
procedure. Sample collection is the responsibility of the client. Samples will be 
homogenized, if required, as part of the laboratory sample preparation. By 
comparing the quality control data for the samples against other data for similar 
samples analyzed at the same time, representativeness can be determined for this 
objective. 
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Comparability - Comparability conveys the confidence with which one set of data 
can be compared to another. The analytical results can be compared to other 
laboratories by using traceable standards, standard methodology, and consistent 
reporting units. The Laboratory Quality Assurance Program documents internal 
performance, and the interlaboratory studies document performance compared to 
other laboratories. 

Completeness - Completeness is a measure of the quantity of valid data acquired 
from a measurement process compared to the amount that was expected to be 
acquired under the measurement conditions. The completeness of an analysis 
can be documented by including in the data deliverables sufficient information to 
allow the data user to assess the quality of the results. Additional information will 
be stored in the laboratory's archives, both hard copy and magnetic tape. SOPs 
are in place to provide traceability of all reported results. 

Uncertainty- (ISO 17025) "All uncertainty components which are of importance in 
a given situation shall be taken into account using appropriate methods of 
analysis." (5.4.6.3) This means the laboratory must determine the uncertainty 
contribution of all steps in the testing process such as equipment, calibration, 
standards, reagents, preparation, cleanups, etc. Since, in most methods, the 
laboratory control sample (LCS) goes through the entire process of preparation to 
analysis; all factors that would contribute to uncertainty will be evident through the 
LCS results. LCS are performed with every batch of samples where appropriate 
for the method. 
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B10. Data Management 

At a minimum, data management is initiated when Lancaster Laboratories receives 
the samples from the client. In many instances, client-communicated requirements 
for bottleware and analyses are documented on an Incoming Sample Activity 
Report (ISAR) prior to sample receipt. This communication helps ensure that 
analysis and reporting meet the client needs. Sample information and requested 
analyses are entered into the Laboratory Information Management System (LIMS) 
where it can be accessed by all laboratory personnel. The entry is based on the 
ISAR and the client's COC. After entry, labels are printed for each container and 
an Acknowledgement is printed for the client. This will show exactly what was 
entered for the client's samples. 

The flow of data from the time the samples enter the laboratory until the data is 
reported is summarized in Table B10-1. Raw analytical data generated in the 
laboratories is collected on printouts from the instruments and associated data 
system or manually in bound notebooks. All data is tracked by a unique seven-
digit sample number assignment. Analysts review data as it is generated to 
determine that the instruments and methods are performing within specifications. 
This review includes calibration checks, surrogate recoveries, blank checks, 
retention time reproducibility, and other QC checks described in Elements B4, B5, 
and B7. If any problems are noted during the analytical run and/or at completion, 
corrective action is taken and documented. 

Any data recorded manually is collected in bound notebooks and recorded in 
indelible ink, as described in Element A9. Procedures are in place for handling 
erroneous entries and all changes are dated, initialed, and explained. All data is 
uploaded automatically or manually entered into the LIMS. The LIMS is 
programmed to accept and track the results of quality control samples including 
blanks, surrogates, recoveries, duplicates, controls, and reference materials. 
The LIMS is programmed with the acceptance criteria for each QC type and if 
results are outside specifications, then a message is displayed to the analyst. 
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Data obtained from instrument printouts are dated and contain the signature and/or 
identification of the analyst responsible for the generation. The LIMS also 
produces control charts and statistics, which are reviewed by OA staff for trends 
that may indicate problems with the analytical data. 

Computer technology is an integral part of laboratory operations including 
analytical instrumentation and central corporate functions. The laboratory makes 
extensive use of computers for business applications, technical operations, and 
the OA program. The Information Technology (IT) group support hardware and 
software applications at all levels as their primary function. Although some 
commercial software has been adapted to the laboratory operation, a larger portion 
is custom programmed by the IT group. The System Development Life Cycle 
(SDLC) approach is utilized and hardware and software are evaluated for 
appropriate functionality, accuracy, and security. Changes to systems and testing 
are documented. As part of OA's routine traceability audits, the electronic records 
are reviewed. 

The principal criteria used to validate data will be the acceptance criteria described 
in Elements B4, B5, and B7 and protocols specified in laboratory SOPs. Following 
review, interpretation, and data reduction by the analyst, data is transferred to the 
UMS by direct data upload from the analytical data system or manually. This 
system stores client information, sample results, and QC results. Element D1 
describes the data deliverables validation performed by the laboratory. 

Project files are created per client/project and contain chain-of-custody records, 
analysis requirements, and laboratory acknowledgments that document samples 
received, laboratory sample number assignment, and analyses requested. Raw 
data is filed per batch number assignment and laboratory sample number that 
correlates to the sample receipt documents. When the project is complete, all 
documentation is archived for 10 years in a locked storage area. 
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Table B10-1 
Sample and Data Flow 

Action Personnel Involved 
Sample received at Lancaster Labs 
• Unpacked and reconciled against the client paper work or 

Chain of Custody 
• SA Documentation log completed 

Sample Administration 

Sample is entered into sample management system 
• Lab ID number assigned 
• Analyses entered 
• Chain of custody started 
• Storage location assigned 
• Electronic record of sample number 
• Labels generated 
• Acknowledgement printed (record of samples received and 

analysis entered) 

Sample Administration 

Sample stored in assigned location (refrigerator, freezer, etc.) 
• Electronic record of sample #, bottle code, and location 

Sample Support 

Acknowledgment sent to client Sample Administration 
Sample removed from storage for analysis 
• Electronic requisition of sample number by bottle code 
• Necessary aliquot taken 
• Sample returned to storage 

Technical Personnel 

Analysis is performed according to selected analytical method 
• Raw data recorded 
• Reviewed 
• Transferred to computer by chemist or technician* (this is 

tracked by the unique sample number and batch number.) 

Technical Personnel 

Computer performs calculations as programmed according to 
methods 

Data Processing 

Second chemist or supervisor verifies raw data vs. LIMS entry Technical Personnel 
Analytical reports are printed and reviewed prior to sending to the 
client 

Billing and Reporting staff and 
Technical Personnel 

Data package deliverables are assembled Data Package Group 
Data packages are reviewed prior to sending to client QA, Data Package Personnel, and 

Laboratory Management 
Data packages are scanned, creating Adobe Acrobat PDF files, 
which can be e-mailed or stored on a CD-ROM and sent to the 
client 
Hard copy of batch raw data is archived 
Electronic files are backed up and archived 

Data Package Personnel, Office 
Services, Technical Personnel 

* Analyses requiring the chemist's interpretation may involve manual data reduction before entry into the computer. 
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Each analytical run is reviewed by a chemist for completeness and accuracy 
before interpretation and data reduction. The following calculations are used to 
reduce raw data to reportable results. 

Semivolatiles and VolatBes by GC/MS Calculations: 

GC/MS calculation used by the data system to determine concentration in extract 
for semivolatiles or in the sample itself for volatiles: 

(A J (U 
~(Ais)(RRF) (Vf) 

Where: 
Q = Concentration determined by the data system (mg/L) 

A* = Peak area 
Ais = Internal standard peak area 

ls = Amount of internal standard injected (ng) 
RRF = Relative response factor 

Vj = Volume of extract injected (L) or volume sample purged (mL) 

The extract concentration is further reduced by considering the initial sample 
weight or volume and the final extract volume: 

Sample Concentration 
IV (or IW) 

Where: 
Q = Concentration determined by the data system (mg/L) 
D = Dilution factor if needed 
F = Final extract volume (mL) 

IW = Initial sample weight (g) 
IV = Initial sample volume (mL) 
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Results are reported in pg/L for water samples and pg/kg for solid samples. 
Soil samples are reported on a dry-weight basis. The results are reported on 
Lancaster Labs Analysis Report Forms shown in Appendix A. 

Volatiles by GC and Petroleum Analysis Calculations: 

For volatiles by GC and petroleum analysis, a calibration is performed with a 
minimum of five levels using either an internal standard calibration or external 
calibration. 

A. Internal standard calibration 

C F  ( A ) ( c J n r C F  

Where: 
Ax = Peak area of the compound to be measured in that level of the 

initial calibration 
Hx = Height area of the compound to be measured in that level of the 

initial calibration 
Ais = Peak area of the internal standard 
His = Height are of the internal standard 
CjS = Concentration of the internal standard 
Cx = Concentration of the compound spiked into that level 

Z  all CF in the initial calibration 
Or '= : • 

n 

Where: 
n Number of levels in the initial calibration 
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Concentration = xDF or (H.)fe) 
(HS)(5F) 

xDF 

Where: 
Ax = Peak area of the compound to be measured 
Hx = Height area of the compound to be measured 
Afc = Peak area of the internal standard 
HjS = Height area of the internal standard 
Cis - Concentration of the internal standard. 

CF = Average calibration factor 
DF = Dilution factor or preparation factor 

B. External calibration 

Where all parameters are defined in A above. 

Results are reported in .pg/L for water samples and mg/kg for solid samples. Soil 
samples are reported on a dry-weight basis. Results are reported on Lancaster 
Labs Analysis Report Forms shown in Appendix A. 

Herbicides and Organophosphate Pesticides: 

For herbicides and organophosphate pesticides, an internal standard calibration is 
used. The results are calculated from the average response factor when the 
individual analyte %RSD is £20% or when the average of all analyte %RSDs 
is £20%. Otherwise, the results are calculated using the curve. 

A Concentration -
CF 

xDF orr=*= xDF 
CF 
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A. Curve 

DFxFVxAF  Sample Concentration, pg/kg or pg/L = Extract Concentration x 

Where: 
Extract Concentration = (peakht-y-intercept)/slope 

FV = Final volume 
IW = Initial weight (g) 
IV = Initial volume (mL) 

DF = Dilution Factor 
AF = Additional preparation factors 

IW (or IV) 

B. Average response factor 

_ . . _ „ Pk Ht in sample Int std ht in L3 std Extract Cone., mg/L = — —£— x 
ARF int std ht in sample 

Where: 
ARF = Average Response Factor [(RF Caiibl +... + RF Calib 5)/5] 

RF = Peak height/conc. in standard 

Results are reported as pg/L for water samples and pg/kg for solid samples. 
Soil samples are reported on a dry-weight basis. Results are reported on 
Lancaster Labs Analysis Report Forms shown in Appendix A. 
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PAHs by HPLC and Pesdcide/PCB Calculations: 

The results for the PAHs by HPLC and pesticide/PCBs analyses are calculated 
using external standard. The pesticides/PCBs results are calculated from the 
average response factor when the individual analyte %RSD is 520% or when the 
average of all analyte %RSDs is 520%. Otherwise, the results are calculated 
using the curve. 

Pk ™ * F]!\/*,DFnAnAF = Concentration (m9A- or pg/kg) 
ARF x IV (or MO 

Where: 
Pk Ht = Peak height found in sample 
ARF = Average response factor [(RFCalibl + ...•+ RFCalib5)/5] 

FV = Final volume of sample extract (ml) 
DF = Dilution factor (where applicable) 
IV = Initial volume of sample extracted (mL) 

IW = Initial weight of the sample extracted (g) 
AF = Additional factor 

Pk Ht If a curve is used, then is replaced by the following in the preceding 
ARF 

equation: 

Pk Ht-y intercept 
slope 

Results are reported as pg/L for water samples and pg/kg for solid samples. 
Soil samples are reported on dry-weight basis. Results are reported on Lancaster 
Labs Analysis Report Forms shown in Appendix A. 
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TPH-GRO and TPH-DRO Calculations: 

For TPH-GRO and TPH-DRO, an external calibration procedure of at least five 
levels of standards is used. The resulting point-to-point calibration curve is used 
by the data system to calculate analyte concentrations. The equations that the 
data system uses for calculating analyte concentrations are shown below: 

Ax = Total peak area in region defined as analyte 
DF = Dilution factor 

ARF = Average response factor from the calibration curve, calculated as 
shown below: 

[(Asl /QsQ + (As2/Qs2) +(As3/Qs3) + (As4/Qs4) + (As5/Qs5) +... (Asn/Qsjjj 

As# - Analyte peak sum area for all components of calibration level # 
Qs# = Analyte concentration sum for all components of calibration level # 

n = Number of calibration levels 

For DRO, the concentration determined is then multiplied by F/IV (or IW) to 
account for the sample preparation. 

Where: 
F = Final extract volume (mL) 

IV = Initial sample volume (mL) 
IW = Initial sample weight (g) 

Concentration = 

Where: 

n 

Where: 

Results are reported in mg/L for water samples and in mg/kg for solid samples. 
Soil samples are reported on a dry-weight basis. Results are reported on 
Lancaster Labs Analysis Report Forms shown in Appendix A. 
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Inorganic Calculations: 

The results for inorganic analyses are calculated using the following equation: 

Concentration = M (D) (E) 
IV (or IW) 

Where: 
A = The concentration determined using calibration data programmed 

into the instrument (mg/L) 
D = Dilution factor if needed 
E = Final extract volume (mL) 

IW = Initial sample weight (g) 
IV = Initial sample volume (mL) 

Results are usually reported in mg/L for water samples and in mg/kg for solid 
samples. Alternate units are available upon request. Soil samples are reported on 
a dry-weight basis. The results are reported on Lancaster Labs Analysis Report 
Forms shown in Appendix A. 
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C1. Assessments and Response Actions 

Whenever any of the data generated falls outside of the established acceptance 
criteria outlined for instrument tune and calibration (Element B7) and internal QC 
(Element B5), the cause of this irregularity must be investigated, corrected, and 
documented. The documentation will be used to prevent a recurrence of the 
problem and to inform management of the situation. 

If the results are not within acceptance criteria, the appropriate corrective action 
will be initiated. This may include, but is not limited to, checking calculations and 
instrument performance, reanalysis of the associated samples, examining other 
QC analyzed with die same batch of samples, and qualifying results with a 
comment stating the observed deviation. 

A standard operating procedure is in place, which outlines the procedures to be 
followed when quality control data for an analysis fells outside of previously 
established acceptance limits. All batch QC data is entered into fee computerized 
QC system promptly after its generation and evaluated for compliance. When fee 
QC (blanks, check standards, continuing calibration verification, LCS/LCSD, etc) is 
noncompliant then corrective action is needed. 

The Quality Assurance Department reviews monthly summaries of the quality 
control data entered onto fee computerized sample management system by 
analysts. Control charts and statistics are reviewed for trends feat may indicate 
problems with fee analytical data. In this way, small problems are identified before 
they have any significant impact on laboratory results. 

System audits are conducted on each department at Lancaster Laboratories by 
members of the Quality Assurance Department to ensure compliance wife 
laboratory procedures and assist in identifying and correcting deficiencies. The 
audits include checks on methodology, reagent preparation, equipment calibration 
and maintenance, quality control results, and training of personnel. These audits 
may entail observation of procedures in process or a review of records to 
demonstrate traceability and compliance with all documented record keeping 
procedures. The QA Department will then issue a written report to management 
and the department that summarizes the audit. The department must respond in 
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writing to the audit report within 30 days of report receipt The response must 
address the corrective action that needs to be taken along with an expected 
completion date and identify the employee responsible for completing the action. 
Audit results and the corresponding response are communicated to laboratory 
personnel and management. Follow-up audits verify that proper corrective action 
has been implemented. 

Audits by outside organizations including clients, regulatory personnel, and the 
USEPA are permitted by arrangement with the Quality Assurance Department 

Performance audits consist of both intralaboratory and interlaboratory check 
samples. QC samples from commercial suppliers are analyzed quarterly to assess 
laboratory accuracy including a double blind program. The Laboratory also 
participates in a number of interlaboratory performance evaluation studies, which 
involve analysis of samples with concentrations of anaiytes that are known to the 
sponsoring organization, but unknown to the laboratory. Inorganics, 
pesticide/herbicides, trihalomethanes, volatile organic compounds, semivolatile 
organic compounds, and traditional wet chemistry analyses are analyzed by 
Lancaster Labs for studies conducted by various state agencies and private 
vendors (WS, WP, solid and hazardous waste). Representative results from some 
of these studies are in Figure C1-2. 

When performance evaluation studies are identified as out of specification or when 
a nonconformance is due to a repetitive laboratory error, system failures, or 
observable trend, an Investigation and Corrective Action Report (ICAR) is issued. 
An example of an ICAR form is in Figure C1-1. The OA Department will circulate 
all completed Investigation and Corrective Action forms to the appropriate 
management. 

Annually the OA Department itself is audited for compliance with corporate and 
departmental procedures, and meeting regulatory requirements. In a separate 
event, the laboratory Executive Group reviews the previous year's activities and 
documentation to evaluate the effectiveness of the quality system and its 
implementation/adequacy for the operation. 
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Figure C1-1 

No. 

Investigation and Corrective Action Report (iCAR) 

Part I - Description of the Problem (Attach ediBUonal pages. If needed. In addition to supporting documentation.) 

1. Date of issue: 

2. LL sample numbers) Involved: 

3. Nature of the problem (describe In detaB): 

Initiated by: 

Part II - The Investigation (Attach additional pages. If needed, in addition to supporting documentation) 

1. Steps taken to investigate the problem: 

2. Explanation of probable cause(s): 

3. Steps taken to prevent future occurrence (describe in dotal and use corrective action check 
boxes below): 

Corrective actk>n(s): Check the appropriate box and attach supporting documentation 

• Employee(s) retrained. (Attach proof of Sabring) 
• Employee(s) reread SOP, OMC, EQV, etc. (Attach copy of Updated baking record form) 
• Other measures taken (Attach memo or equivalent prool) 
• Further investigation needed from additional areas, (include proof of the transfer of information) 
• Additional information added to method reference - Pharm. option only (Attach proof) 

4. Must Investigation be complete before reporting further data to clients? Yes No 

5. In addition to the samples listed above, would any additional data already reported to 
clients be affected by this problem? Yes No If yes, please explain: 

Investigators): ...— ...Date: 

Departmental Review*: Date: 
('Group' carter or above, must be someone other than the Investigator) 

Quality Assurance: — —• Date: 

Return to OA by: —Date 
2064)11 03/29/01 



Performance Summary TJ 

VAP Periodic#: 12 c 
a 

APG Lab Code: 6056 VAP Lab Code: CL0070 * 
O 

Lancaster Laboratories Inc. • 
2425 New Holland Pike 
Lancaster,PA 17601 

Analytical Products Group, Inc. 
2730 Washington Sautawnl • Bolpm. Ohio 4S7H • VOSnAUi • Ftu 74O423S508 .WWKArGOA.com 



APO Customer Code 6056 
VAPLabCode CL0070 

Lancaster Laboratories Inc. 
MIS New Holland Pike 
Lancaster, PA 17601 

VAP Periodic #12 
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Stwly Closed on 09/18/2003 

Product: Semi-'Volatile Orgaidc 
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 Lot Number: 

t=';.'.!'.Vnlui':--':=-

37286-37287 

Mean Units Acc 
rfaryr. yf. ,»••.! T/T 
cplanceRtui go Z-Score 

Dale Tested: 8/21/2003 

Test Method Evaluation 

1,2,4-Trtehlorobenzenc 132. 164 ug/L 488-173 0871 EPA8270C Acceptable 
1,2-Dlchlorobeniene 76.7 96.1 ug/L 31-110 0.412 EPAB270C Acceptable 
13-Dlchtorobenzene 44.4 55.7 ug/L 24.4-55.7 1.13 EPA8270C Acceptable 
1,4-DlcbIorobcnzene 48.3 61.2 ug/L 20-68.6 0.425 EPA8270C Acceptable 
2,4,6-Trichlorophcnol 46.7 49.4 ug/L 21.9-578 0.993 EPA8270C Acceptable 
2,4-DicMotophenol 89.0 100 ug/L 54.4-103 1.11 EPA8270C Acceptable 
2,4-Dlmethylphcnol 19.2 24.5 ug/L 4.94-26.1 0.902 EPA8270C Acceptable 
2,4-DiniUoptienot 106. 126 ug/L 531-153 0.92 EPAB270C Acceptable 
2,4-Dlniuotoluene (2,4-DNT) 186. 191 ug/L 693-243 0.893 EPA8270C Acceptable 
2,6-Dlnitrotolucre (2,6-DNT) 998 113 ug/L 508-141 0.205 EPA8270C Acceptable 
2-Cblontnaphthnlena 948 110 ug/L 49.8-119 0.756 EPA8270C Acceptable 
2-Chloropltcnol 122. 132 Ug/L 46.7-IS7 0.939 EPA8270C Acceptable 
2-Methyl-4,6-Dinltrophenol 783 863 ug/L 38.3-98.5 0.863 EPA8270C Acceptablo 
2-Nluophenol 138. 149 ug/L 48.9-197 0324 EPA8270C Acceptable 
33-DicMorobenzidine <1.0 ug/L EPA8270C No Evaluation 
4-Bnjmophcnyl phenyl ellior <1.0 ug/L EPA8270C No Evaluation 
4-Chloro-3-methyIphenol 134. 150 ug/L 68.9-172 0.647 EPA8270C Acceptable 
4-Chloropbenyl phenyl alter <1.0 ug/L EPA8270C No Evaluation 
4-Nitrophenol <10.0 123 Ug/L 0-IZ5 EPA8270C Unacceptable 
Acenophthene 63.2 70.1 Ug/L 31.1-85.1 0.676 EPA8270C Acceptable 
Acenaphthylcne 693 713 ug/L 323-83.1 1.18 EPA8270C Acceptable 
Anthracene 68.7 793 Ug/L 373-91.9 0.387 EPA8270C Acceptable 
Benzidine <20. ug/L EPA8270C No Evatuadon 
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2423 New Holland Pike 
Lancaster, PA 17601 

VAP Periodic #12 
Pago 3 

Study Closed on 09/18/2003 

ProtlucC; Scmi-VolaUlc Organic Lot Number: 37286-37287 Dole Tested! 8/21/2003 

jAnalyto Reported 
i Value 

Assigned 
VoluoV tccfptanceRnngc Z-Score gjBysl|bittoa'i: 

Benzo(a)antfi(acene 130. 137 ug/L 53.9-175 0.681 BPA8270C Acceptable 
Bctuo(n)pyrene 8.98 10.9 ug/L 0-14.4 0,76 EPAB270C Accepteble 
Benzo(b)fkioranihene <1.0 ug/L EPA8270C No Evaluation 
Bcnzo(g,h,l)pcrylcno <1.0 ug/L EPA8270C No Evaluation 
Beniotkjnuoranihcno <1.0 ug/L EPA8270C No Evaluation 
Bis(2-ClilorocUtoxy)metliane <1.0 ug/L EPA8270C No Evaluation 
Bls(2-Clilonietbyl)ellter <1.0 ug/L EPA8270C No Evaluation 
Bls(2-Clllorolsopropyl)cther <1.0 ug/L EPA8270C No Evaluation 
Bis(2-Elhylhexyt)phlhalaie 187, 172 ug/L 654-219 1.48 EPA8270C Acceptable 
Butylbenzyl phlhalale 91.7 157 ug/L 11.6-219 0.38 EPA8270C Acceptable 
Cbtyseno 135. 145 ug/L 62.4-182 0.56 EPA8270C Acceptable 
Di-n-butyl phthalate 66.3 844 ug/L 29.4-116 0487 EPA8270C Accepteble 
Di-n-octyl phthalate 62.7 67.7 Ug/L 18.4-93.6 0459 EPA8270C Acceptable 
Dibenzo(â i)anthracene <1.0 Ug/L EPA8270C No Evaluation 
Diethyl phthalate 117. 171 ug/L 22.2-273 0.27 EPA8270C Acceptable 
Dimethyl phthalate 46.1 134 Ug/L 0-189 0.997 EPA8270C Acceptable 
Fluoninlbene 56.2 62.4 ug/L 31.9-76.7 0419 EPA8270C Acceptable 
Fluoienc 132. 139 ug/L 664-169 0.704 EPA8270C Acceptable 
HcxacMorobenzcne 49.2 55.8 ug/L 27.4-66.7 0.276 EPA8270C Acceptable 
Hcxachlorabutodlene 40.3 60.9 ug/L 20.6-63.1 0.194 EPA8270C Acceptable 
Hexacblorocyclopentadiene 21.6 40.3 ug/L 0-50.3 0214 EPA8270C Acceptable 
Hexachloroethane 83.9 124 ug/L 208-147 0.0776 EPA8270C Acceptable 
Inderal 1,2,3-cd)pyreno <1.0 ug/L EPA8Z70C No Evaluation 
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APG Customer Code 6056 
VAP Lab Code CLQ070 

Lancaster Laboratories Inc. 
2425 New Holland Pike 
Lnacnaer, PA 17601 

VAP Periodic #12 Study Closed on 09/18/2003 

Product: Seml-Vototne Organic 

Aualyle "Rcporte 
}• Value 

Lot Number: 

;̂»Vdli8e;®r 

37286-37287 

Mean Units • Ac ccplnnccRui ij&;;vZ&rare 

Dote Tested: B/Zl/2003 

Test Method U'Evaluation .̂;. 

Isophorane 101. 107 ug/L 34-141 0.644 BPA8270C Acceptable 
N-nltrosodi-n-propylamlne <1.0 ug/L EPA8270C No Evaluation 
N-nltrosodlmethylamine <2.0 ug/L EPA8270C No Evaluation 
N-nllrosodiphenylamlne <2.0 ug/L BPA8Z70C No Evaluation 
NopMhalene 703 80.5 ug/L 33.6-86.7 0.981 BPA8270C Acceptable 
Nltrobcnicne(NB) 81.7 873 ug/L 34.8-108 0.725 EPAB270C Acceptable 
Pentachlorophenol 143. 176 ug/L 533-236 0.0568 EPA8270C Acceptable 
Phcnambiene 72.9 82 ug/L 373-101 0.279 EPAB270C Acceptable 
Phenol 713 186 ug/L 8.68-186 0347 HPAB270C Acceptable 
Pyreno 168. 173 ug/L 75.2-220 0.712 EPA8270C Acceptable 
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APO Customer Cods 6056 
VAP Lab Code CL0070 

Lsacoiler Laboratories Inc. 
2425 New Holland Pike 
Lancaster, PA 17601 

VAP Periodic #12 Study Closed on 09/18/2003 

Product: Total Cyanide Lot Number: 37272 Date Tested: 8/20/2003 
r •/ • • , • "" 
lAnalyle • , • " ; y LCceplaneeBaose 

Total Cyanide 0.794 01791 ntg/L O582-0.984 ai4l 335.2(CLP-M) Acceptable 
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APG Customer Code 6056 
VAP Lab Code CL0B70 

Lancaster Laboratories Inc. 
2425 New Holland Pite 
Lancaster. PA 17601 

VAP Periodic #12 
Page 6 

Study Closed on 09/18/2003 

Product: Minerals (No, Mg» K, Co, CL, S04) Lot Number: 37276-37277 Date Tested: 8/22/2003 

lAadyle -' vi-.-fi:' icRepiwted.;,: 
Value 

Assigned 
'̂ValueSi Mean- Units / LCCcplanecRnn Test Melhod , Evaluation , 

Calcium 423 428 mg/L 38.9-47.9 0629 6010D Acceptable 
Chloride 191 mg/L 177-205 No Evaluation 
Magnesium 303 303 mg/L 27-33.4 03806 601 OB Acceptable 
Potassium 15.7 153 ntg/L 13.8-17.8 0.128 6010B Acceptable 
Sodium 69.9 73.9 mg/L 67.7-80 1.68 6010B Acceptable 
Sulfate 123 mg/L 0-211 No Evaluation 

^G 
Analytical Produces Group, Inc. 
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APO Customer Code 6036 Lancaster Laboratories Inc. "*8* 
VAP Lab Code CL0070 2425 New Holland Pike VAP Periodic # 12 Study Closed on 09/18/2003 

Lancaster, PA 17601 

Product: Trace Metals Lot Number: 37325-37326 Dale Tested: 8/22/2003 

jAnoiyte ) ;'£•<{! Reporiei 
.'•Value iSi'EiVtdnsiwi Mean Units A cuptonceBongt ItS co re I!!!!!!!!! 'Eyalooflpn -"J 

Aluminum 3510. 3560 ug/L 3140-3950 0.19 6010B Acceptable 
Antimony 537. 524 ug/L 385-613 0.862 601 OB Acceptable 
Arsenic 283. 299 ug/L 256-345 0288 60108 Acceptable 
Barium 1410. 1430 ug/L 1250-1590 0.149 6010B Acceptable 
Beryllium 167. 171 ug/L 148-190 0248 6010B Acceptable 
Boron 583. 574 ug/L 512-654 0 6010B Acceptable 
Cadmium 276. 285 ug/L 248-319 0588 601 OB Acceptable 
Chromium 460. 468 ug/L 416-521 0.39 6010B Acceptable 
Cobalt 945. 972 Ug/L 890-1070 1233 6010B Acceptable 
Copper 260. 260 ug/L 259-316 255 60I0B Acceptable 
iron 543. 600 ug/L 521-681 1.87 6010B Acceptable 
Lead 122a 1250 ug/L 1120-1380 0502 601 OB Acceptable 
Manganese 133a 1350 ug/L 1230-1480 0528 601 OB Acceptable 
Mercury 6.85 651 ug/L 5.04-7.96 0.619 7470a Acceptable 
Molybdenum 210. 196 ug/L 171-221 1.44 6010B Acceptable 
Nickel 1200. 1190 ug/L 1050-1280 0883 6010B Acceptable 
Selenium 719. 742 ug/L 608-840 0111 601 OB Acceptable 
Silver 264. 268 ug/L 235-302 031 601 OB Acceptable 
Strontium 133. 134 ug/L 111-153 0.123 60I0B Acceptable 
TlraUlum 79.2 77 ug/L 61.8-902 0582 6010B Acceptable 
Titanium 260. 256 ug/L 225-283 0531 601 OB Acceptable 
Vanadium 2360. 2400 ug/L 2130-2580 0 60|0B Acceptable 
Zinc B2Q. 840 ug/L 758-930 0.719 6010B Acceptable 

dfiPG 
Analytical Products Group, Inc. 
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APG Customer Code 6056 Lancaster Laboratories Inc. s 

VAP Lab Code CL0Q70 2425 New Holland Wte VAP Periodic # 12 Slndy Closed on 09/18/2003 
Lancaster, PA 17601 

Product: Diesel Range Organic* (8Q15A, 
801SB) 

Lot Number: 37280 Dale Tested: 80012003 

l"~ ' "4. !,•»-' V 
^ilisr1 »** «•*» Acceptance Range 28ean Test Method Evaluation 

TPH Diesel (DRO) 1.67 1.85 mg/L 0-733 03138 BQ15B Acceptable 
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APG Customer Code 6056 Lancaster Laboratories Inc. 
VAP Lob Code CL0070 2425 New Holltmd Pike VAP Periodic # 12 Study Closed on 09/18/2003 

Lancaster, PA 17601 

Product: Gasoline Range Organic; (8015A, 
8015B) 

Lot Number 37281 Date lasted: 9090003 

iAaalytC: 

TPH Gasoline (QRO) 2J 3M rag/L 1.01-3.91 0.071 8015B Acceptable 

<SPG 
Analytical Products Group. Inc. 

2T30 Washington Bouhraid - Bolpio, Ohio 45714-500572.4442 • Foi 740.4215508 • wimAPSOAcom 



APG Customer Code 6056 
VAP Lab Code CUMJ70 

Lancaster Laboratories inc. 
2423 New Holland Pike 
Lancaster, PA 17601 

VAP Periodic #12 
Page 10 

Study Closed on 03/180603 

Product: Chlorinated Pcstitddes Lot Number: 37288-37280 DoteTested: 8/24/2603 

|Analyte "''J J Repotted.: 
Value ikVal i n " .  U n i t s / - ;  A  sepiairoHtaj} Z-Score Test Method 

4.4'-DDD 2.88 1.88 og/L 1.04-231 338 8081A Unacceptable 
4/P-ODE 0.423 033 ug/L a167-0.427 15 8081A Acceptable 
4,4'-DDT 0.974 0.721 ug/L 0.361-0.955 175 8081A Unacceptable 
Alddn 1.73 1.68 ug/L 0357-114 124 80S1A Acceptable 
alpha-QHC 530 425 ug/L 1.97-533 224 8081A Acceptable 
beta-BHC 132) 117 og/L 5.73-173 037 8081A Acceptable 
delta-BHC 50.7 54.9 og/L 163-76 0397 8081A Acceptable 
Dicldrin 1.76 1.48 ug/L 0352-1,96 138 8081A Acceptable 
Endosulfan 1 210 214 ug/L 109-31.2 0255 8081A Accepttdtle 
Endosuiron 11 67.7 71.1 ug/L 19.1-109 0207 8081A Acceptable 
Endosuiran sulfate 115 11.4 og/L 333-173 0.789 808IA Acceptable 
Endrin 1841 202 og/L 8.68-283 0205 808IA Acceptable 
Endrin aldehyde 119 117 ug/L 5.16-17.6 0322 8081A Acceptable 
gammo-BHC 15.4 163 ug/L 633-216 0256 8081A Acceptable 
HepinchJor 3.13 3.19 ug/L 1.09-4.19 0315 8081A Acceptable 
Heptoddor epoxide (beta) 1.60 1.43 ug/L 0.804-1.76 1.72 8081A Acceptable 
Methoxychlor 24.2 163 ug/L 8.07-211 335 8081A Unacceptable 
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APG Customer Code 6056 
VAP Lab Code CL0070 

Lancaster Laboratories Inc. 
2425 New Holland Pike 
Lancaster, PA 17601 

VAP Periodic #12 
Page II 

Study Closed on 09/18/2003 

Product: PAH (8100,8310,610} Lot Number: 37290 Dote Tested: 8/26/2003 

'Annlyte -
: *!viilue.-

iAw îwi 
•JVolun .Mean ' Units'-- 71 ccepteiue Range VJSjKoiê  Test Method ;, !r. Evaluation -

Acenaphthene 19.2 21.9 ug/L 7.99-2S.9 0532 8310 Acceptable 
Accnaphthylene 5.49 6.06 ug/L 1.19-7.85 0.151 8310 Acceptable 
Anthracene QMS 053 ug/L 0.00106-0556 1.08 8310 Acceptable 
Benzotolonthnccnc 1.16 138 ug/L 0193-227 0.174 8310 Acceptable 
Benio(a)pyrene 0564 1.18 ug/L 0-6.14 0.118 8310 Acceptable 
Benio(b)fluoranlhtne <0.04 ug/L 8310 No Evaluation 
Beran(g,hj)perylene <0.10 ug/L 8310 No Evaluation 
Bcnzo<k)nuoranthene <052 ug/L 8310 No Evaluation 
Cinyscnc 1.03 1.17 ug/L 0,397-1.54 0.281 8310 Acceptable 
Oibenzo(oji)antbraccne <0.04 ug/L 8310 No Evaluation 
Fluoranthene 0.804 0.992 Ug/L 0.456-1.08 0517 8310 Acceptable 
Fhiorcne 123 14.9 ug/L 6.39-16.8 0547 8310 Acceptable 
indenot 1,25-cd)pyrenc <0.08 ug/L 8310 No Evaluation 
Naphthalene 19.8 24.1 ug/L 7.72-27.3 0507 8310 Acceptable 
PJieonnlhrene 0.958 1.06 ug/L 0544-151 0585 8310 Acceptable 
Pyiene 0.911 1.04 Ug/L 0.19-159 0.0ns 8310 Acceptable 
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AFG Customer Code 6056 Lancaster Laboratories Inc. 
VAP Lab Code - CLQ070 2425 New Holland Pike VAP Periodic $ 12 Study Closed on Q9/18/Z003 

Lancaster, PA 17601 

Product: PCB*i Let Number: 37291 Dale Tested: 8121/2003 
'sjtepprtet 

Value Mag Unils A cccplanccRai go Z-Score •Evaluation 

Aiodor 1232 Sample 1 <0.10 ug/L 8082 NoEvoluotion 
Aroetor 1248 Sample 1 <0.10 ugtL 8082 No EvalttaUon 
Aroclor 1254 Sample 1 <0.10 ug/L 8082 No Evaluation 
Aroelor 1260 Sample 1 zst 2.68 ug/L 0-345 a495 8082 Acceptable 
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APG Customer Code 6036 
VAP Lab Code CL0070 

Lancaster Laboratories Inc. 
2423 New Holland Pike 
Lancaster, PA IT60I 

VAP Periodic #12 
Page 13 

Study Closed on 03/18/2003 

Products VolatUcs (80IOB&80ZQAl8lklO/8200 Lot Number: 37218 DateTOsteds 8/27/2003 
Ser,6014602,624) 

Unalyte - ' . , Reported 
~ Value CQDiake^B&i ^^ êmfev Test Method Evaluation -

1,1,1-TficMaroethane 160. 203 ug/L 140-259 1.69 802IB Acceptable 
1,1,23-Tetractaioroethane 95.9 112 ug/L 773-146 1.2 8021B Acceptable 
1.1 ,2-Triehloroethaae 160. 173 ug/L 124-218 0.608 802IB Acceptable 
1,1-Dlchloroeiharw <0.2 ug/L 802] B No Evaluation 
1,1 -Dicbloroethene (Vinylldene chloride) 190. 223 ug/L 132-325 1.04 802IB Acceptable 
1,2-DlchIorobenzone 190. 207 ug/L 146-258 n«t 8S21B Acceptable 
1,2-Dichloroethanc 0300 ug/L 8021B No Evaluation 
1,2-Dicbloropropane 210. 244 ug/L IB8-294 131 8021B Acceptable 
13-Dichlorobenzcnc 0.295 ug/L 802IB No Evaluation 
1,4-Dichloiabeniene 171 201 ug/L D0-242 0737 8021B Acceptable: 
2-Chlorocthy[ vinyl cibcr <1.0 ug/L 8021B No Evaluation 

Benzene i9a 215 Ug/L 165466 1.32 8021B Acceptable 
Bromodichloromctbanc <0.2 ug/L 8Q21B No Evaluation 
Bromoform 240. 224 ug/L 152-310 0396 8021B Acceptable 
Bromomclhene <03 Ug/L 8021B No Evaluation 
Carton tetrachloride 190. 244 Ug/L 135-360 1.31 8021B Acceptable 
Chlorobenzene 21a 232 ug/L 170-287 0841 8021B Acceptable 
Chloraethane <0.2 ug/L 8021B No Evaluation 
Chloroform 170. 208 Ug/L 135-278 1.34 8021B Acceptable 
Chloromcthane <0.5 ug/L 80Z1D No Evaluation 
cis-l 3-Dlchloropropene <02 ug/L 8021B No Evaluation 
Dibromochlaru met banc 140 145 ug/L 100-191 0341 8021B Acceptable 

Analytical Products Group, Inc. 
2730 WasNngtcn Beuhmiitl • Betpra. Otiio 4S7I4 • 000272.4442 • Pax 74O4234503 • mwAPQQAcwn 



APO Customer Code 6056 
VAP Lab Code CL0070 

Lancaster Laboratories Inc. 
2425 New Holland Pike 
Lancaster, PA 17601 

VAP Periodic #12 
Poge 14 

Study Closed an 09/18/2003 

Product; Votatltcs(8010B&8020A,8000/8200 
Scr,601&602424) 

Lot Nnmbcn 37218 Date Tested: 8/27/2003 

: Reported-
"Value 

'Assigned 
Value Mcnn Units - Acceptance Range JE-Scorc Test Method 

J vi-t V5 ̂  v •' > * ~r"-: t 
Evaluation 

Dichlorodinuorotnethane <0.2 og/L KBIB No Evaluation 
Ethylbemene 613 613 ug/L 404-78.7 0229 802IB Acceptable 
Methylene chloride (Dichlotomethane) 57.6 65.9 Ug/L 403-92 085 802113 Acceptable 
Tetraehloroeihene 150. 194 ug/L 100-249 OB65 802IB Acceptable 
Toluene 210. 241 Ug/L 172-301 1.04 802IB Acceptable 
Trans-1 3-Dichleroethcne 853 103 ug/L 707-136 1.4 8Q2IB Acceptable 
trans-1,3-Diehloropropene <02 ug/L 8Q21B No Evaluation 
TricMoreethene 62.7 64 ng/L 44.1-809 0.028 8021B Acceptable 
Trichlorofluoromethane <0.2 ug/L 8Q2IB No Evaluation 
Vinyl chloride <02 ug/L 8021B No Evaluation 

Product: Votatllcs {8010B&8020A4000/8200 
Scr,601 &602,624) 

Let Number: 37219 Dote Tested: 8/27/2003 

Snalyle" " " . ' -
—"raw Reported.. 

Value; :• 
Asslgnd 
MiiVolee? Mean Units A cceptancc Ran m

i • ;,<i.EySitiuiipnv; 

1,1,1-TrichloroeUune 270. 236 ug/L 162-301 1.46 8260B Acceprable 
1,1,23-Tetrachloraelhnne 145. 149 ug/L 101-196 0163 8260B Acceptable 
1,1,2-Triehloroethane 544 53.2 ug/L 384-66.7 0.221 82S0B Acceptable 
1,1-Dlchloroeihanc <1.0 ug/L 8260B No Evoluatlon 
l.l-Dlchloroctbcne (Vlnylidcne chloride) 71.7 59.6 ug/L 363-874 0.966 8260B Acceptable 
13-Didilorobenzene 182. 183 ug/L 130-228 0.157 8260B Acceptable 
13-DlcMoroethono <1.0 ug/L 8260B No Evaluation 
13-Dichloropropane 160. 145 ug/L 110-177 131 8Z60B Acceptable 

Analytical Products Group, Inc. 
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APG Customer Code 6036 
VAP Lab Code CL0070 

Lancaster Laboratories Inc. 
2423 New Holland Pike 
Lancaster, PA 1760) 

VAP Periodic #12 
Page 15 

Study Closed on 09/18/2003 

Product: Votntilcs (8010B&8020A.8000/8200 
Ser,60l&<02^24) 

Lot Number: 37219 Dale Tested: 807/2003 

lAnalytc . - Reported: 
ITSVILUETV'-

Assigned M 
Value MeBn Units, Acceptance Range,- Z-Scbrc, > 'TesfMcfliadf Evaluation 

1,3-Dichlorobenzene <1.0 ug/L 8260B No EvaluaUon 
1,4-Dichlorobenzene 88.6 90.8 ug/L 592-109 0428 8260B Acceptable 
2-Chloroetbyt vinyl ether <2.0 og/L 8260B No Evaluation 
Bemene 238. 214 ug/L 164-265 1.17 8260B Acceptable 
Bromodidiloromelhane <2.0 ug/L 8260B No Evaluation 
Bromoform 156. 146 ug/L 98.8-201 0302 8260B Acceptable 
Bromomethane <1.0 ug/L 8260B No Evaluation 
Carbon tetrachloride 972 843 ug/L 473-122 0882 8260B Acceptable 
Chtorobenzcnc 215. 209 ug/L 154-259 0.443 8260B Acceptable 
CMoruelhane <IJL ug/L 8260B No Evaluation 
Chloroform 143. 130 ug/L 84.4-174 0,809 8260B Acceptable 
CMoromethotie <»,0 ug/L S260B No Evaluation 
crs-I3-DicUoropng)ene <1.0 ug/L 826GB No Evaluation 
Dibromodiloromethane 214. 207 ug/L 143-273 0238 8260B Acceptable 
Dlcblorodinuoromethane <20 ug/L 8260B No.Evaluation 
Ethylbcnzcne 134. 128 ug/L 783-167 0.643 8260B Acceptable 
Methylene chloride (Dichlorametlione) 83.7 76.8 ug/L 47.6-106 0.602 8260B Acceptable 
Teuochloroctltene 177. 185 ug/L 953-238 0364 826OB Acceptable 
Toluene 532 522 ug/L 34.1-66.7 0491 8260B Acceptable 
Trans-l,2-DichlDrocdiene 109. 95.9 ug/L 65.7-126 1.1 8260B Acceptable 
trans- 13-DIehlorapropene <1.0 ug/L 8260B No Evaluation 
Trichloroethene 135. 121 ug/L 80.1-154 1.27 8260B Acceptable 
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APG Customer Code 6056 Lancaster Laboratories toe. *>BS8 16 

VAP Lab Code CL0070 2425 New Holland Pike VAP Periodic # 12 Study Closed on 09/18/2003 
Lancaster, PA 17601 

Product: Volatile: (BOIOD&S020A3000/8200 Lot Number 3720 Date Tested: 8/2772003 Scr,601&602,624) 
Analytc • ,« -> Value ~ VnLe." Mean-* Unto, AcceptanceRangei Z-Scarc " TcstMelhod - Evaluation~ 
Tridilorofluaromethane <2.0 ng/L 8260B No Evaluation 
Vinyl cliloride <1.0 ug/L 8260B No Evaluation 3 ; (Q c 
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APC Customer Code 6056 
VAP Lab Code CL0070 

Umcoster Laboratories Inc. 
242S New Hollond Pike 
Lancaster, PA 17601 VAP Periodic #12 

Page 17 
Study Closed on 09/18/2003 

Product: TPH 418.1 for IR only Lot Number: 37293 Dale Tested: 8/26/2003 

Attalyle , > • • • . . r < AaeptanceBange- 25Score TestMcth 

TPH by 418.1 119. 66.2 mg/L 41J-I18 2.65 418.1 Unacceptable 
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C2. Reports To Management 

Reports of quality status from the Quality Assurance Department to management 
are made frequently and in various forms. All results from internal or external 
performance evaluation samples are circulated to management along with 
corrective action responses. A report of each audit performed is prepared and 
copied to management. Monthly summaries of data obtained from analysis of 
quality control check samples are generated via the computerized sample 
management system. These summaries include mean and standard deviation to 
aid in assessment of data accuracy and precision. These are reviewed by QA 
personnel to evaluate trends. Any issues are communicated to the technical 
department management. Documentation summarizing problems that require 
investigation and corrective action are completed by group leaders and circulated 
to management. Through these channels, laboratory management is kept 
apprised of QA/QC activities. 

Any problems or unusual observations that occur during the analysis of samples 
for a specific project will be listed on the laboratory report and/or in the case 
narrative delivered with the data package. The items often discussed in this 
manner include samples with surrogate recovery outside of the acceptance criteria 
and samples with matrix problems requiring dilution and causing increased 
detection limits. Where applicable, any corrective action attempted or performed 
to address the problem will also be presented. 

Monthly and quarterly reports are sent to management, which provide them with 
the quality status on each technical department. The reports detail areas of 
improvement, observable trends, ICAR summaries, MDL/statisticai Window status, 
and a summary of client/agency issues. Reports are also generated for support 
groups closely tied to technical operations (i.e., Sample Administration, Bottles, 
and Sample Support). 

The laboratory will contact the client for direction regarding major problems. Such 
as, but not limited to samples listed on the chain of custody but missing from the 
shipping container, samples which arrive broken or are accidentally broken in the 
laboratory, and samples with severe matrix problems. The client will be contacted 
if it is necessary to change any item in the original approved project plan. 
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D1. Data Review, Verification, and Validation 

As stated in Element B10t following review, interpretation, and data reduction by 
the analyst, the data is transferred into the Laboratory Information Management 
System (LIMS) by manual entry or direct upload from the analytical data system. 
This system stores the client information, sample results, and QC results. 
A security system is in place to control access of laboratory personnel and to 
provide an audit trail for information changes. 

The data is again reviewed by the group leader or another analyst whose function 
is to provide an independent review before data is verified on the LIMS. 
The person performing the verification step reviews all data including quality 
control information before verifying the data. Any errors identified and corrected 
during the review process are documented and addressed with appropriate 
personnel to ensure generation of quality data. 

if data package deliverables have been requested, the laboratory will complete the 
appropriate forms (see Appendix A) summarizing the quality control information, 
and transfer copies of all raw data (instrument printouts, spectra, chromatograms, 
laboratory notebooks, etc.) to the Data Deliverables Department. This group will 
combine the information from the various analytical groups and the analytical 
reports from the LIMS into one package in the client requested format This 
package is reviewed for quality, compliance, and conformance to SOPs and QC 
requirements. Any analytical problems are discussed in the case narrative, which 
is also included with the data package deliverables. 
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The validation of the data for quality and compliance includes spot checking raw 
data versus the final report, checking that all pertinent raw data is included and 
does refer to the samples analyzed, review of all QC results for conformance with 
the method, and review of the case narrative for description of any unusual 
occurrences during analysis. This validation is performed using techniques similar 
to those used by the Sample Management Office for the USEPA's Contract 
Laboratory Program. 

The validation performed by the laboratory does not address usability of the data, 
which usually requires some knowledge of the site. The laboratory will make every 
attempt to meet requirements of the project, thus reducing the need to assess 
usability of the data. 
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D2. Verification and Validation Methods 

Lancaster Laboratories has procedures in place to verify that instrumental 
computers and the LIMS perform at the required accuracy, traceability, and 
security for reporting verified data. Element B10 describes this process in more 
detail. 

Knowledge of the site and sampling methods are necessary to assess data 
usability. Therefore, overall data validation and assessment of data usability is the 
responsibility of the client. Lancaster Laboratories will evaluate the analytical data 
to verify that method and/or project requirements have been met. 
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D3. Reconciliation with User Requirements 

Data quality requirements are based on the measurement process and the 
intended use of the data. Lancaster Laboratories evaluates the QC data 
generated by the following data quality objectives. 

Precision - Precision refers to the reproducibility of a method when it is repeated 
on a second aliquot of the same sample. The degree of agreement is expressed 
as the relative percent difference (RPD). The RPD will be calculated according to 
the following equation: 

RPD = ^n~n1)*100 
(D1D2) 

Where: 
D1 = First sample value 
D2 = Second sample value (Duplicate) 

Duplicates will be run on at least 5% of the samples for inorganics analyses and 
matrix spike duplicates are used for organics analyses. Acceptance criteria are 
detailed in Element B5. All quality control sample results are entered into the LIMS 
and compared with acceptance limits. In addition, there is a monthly review of 
values on the computer QC system. Data obtained from quality control samples is 
entered onto our UMS that charts the data and calculates a mean and standard 
deviation on a monthly basis. The Quality Assurance Department then reviews 
this data for trends, which may indicate analytical problems. The control charts are 
graphical methods for monitoring precision and bias over time. 
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Accuracy - Accuracy refers to the agreement between the amount of a compound 
measured by the test method and the amount present Accuracy is usually 
expressed as a percent recovery (R). Recoveries will be calculated according to 
the following equations: 

Qd 
Surrogate % Recovery - — x100 

WQ 

Where: 
Qd - Quantify determined by analysis 
Qa - Quantify added to sample 

Matrix Spike % Recovery = ^R~̂ x̂100 

Where: 
SSR = Spiked sample results 

SR = Sample results 
SA = Spike added 

Laboratory Control Sample % Recovery = *100 

As directed by the methods, surrogate standards are added to each sample 
analyzed for organics. Spikes and laboratory control samples will be run on at 
least 5% of the samples (each batch or Sample Delivery Group 
[SDG], £20 samples). Refer to Element B5 for acceptance criteria for accuracy. 
The LIMS is programmed to compare the individual values with the acceptance 
limits and inform the analyst if the results meet specifications. If the results are not 
within the acceptance criteria, corrective action suitable to the situation will be 
taken. This may include, but is not limited to, checking calculations and instrument 
performance, reanalysis of the associated samples, examining other QC analyzed 
with the same batch of samples, and qualifying results with documentation of any 
QC problems in the case narrative. 
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Commercial quality control materials are run at least quarterly to ensure accuracy 
of the analytical procedure. Repetitive analysis of a reference material will also 
yield precision data. Accuracy information determined from reference materials is 
valuable because variables specific to sample matrix are eliminated. 
The QC program is capable of charting data for surrogates, spikes, control 
materials, and reference materials. The Quality Assurance Department reviews 
these charts in association with the monthly trend report for any indication of 
possible problems (i.e., shift in the mean and standard deviation). 

Completeness - Completeness is the percentage of valid data acquired from a 
measurement system compared to the amount of valid measurements that were 
planned to be collected. The objective is analysis of all samples submitted intact, 
and to ensure that sufficient sample weight/volume Is available should the initial 
analysis not meet acceptance criteria. The laboratory's LIMS will assign a unique 
identification number to the sample which tracks and controls movement of 
samples from the time of receipt until disposal. All data generated will be recorded 
referencing the corresponding sample identification number. The completeness of 
an analysis can be documented by including in the data deliverables sufficient 
information to allow the data user to assess the quality of the results. This 
information will include, but is not limited to, summaries of QC data and sample 
results, chromatograms, spectra, and instrument tune and calibration data. 
Additional information will be stored in the laboratory's archives, both hard copy 
and electronic. 

_ . . Number of valid measurements ... Completeness = ——- - -———*100 
Total measurements needed 
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Method Detection Limit - It is important to ascertain the limit of quantitation that 
can be achieved by a given method, particularly when the method is commonly 
used to determine trace levels of analyte. The Environmental Protection Agency 
has set forth one method for determining method detection limits (MDLs) from 
which limits of quantitation (LOQs) can be extrapolated. MDLs are evaluated on 
an annual basis. MDL is defined as follows for all measurements: 

MDL = t (n -1,1 - a = assy X S 

Where: 
MDL = Method detection limit 

s = Standard deviation of the replicate analyses 
Vi.i-a=0.99) = Students' t-value for a one-sided 99% confidence level and a 

standard deviation estimate with n-1 degrees of freedom 

Definitions: 

Calculated Method Detection Limit - The calculated method detection limit is 
defined as the minimum concentration of a substance that can be measured and 
reported with 99% confidence that the analyte concentration is greater than zero. 
It is determined from analysis, on a given instrument, of a sample in a given matrix 
containing the analyte. 

Reported Method Detection Limit (MDL) - The reported MDL is defined as the 
highest of all calculated MDLs obtained from all instruments used for a particular 
method/matrix. This can be the actual value or a default value set above the 
calculated values. 

Limit of Quantitation (LOQ) - The limit of quantitation is defined as the level above 
which quantitative results may be obtained with a specified degree of confidence. 
The Lancaster Laboratories' policy is to set quantitation limits at a value at least 3* 
the MDL. Regulatory limits may require setting a lower LOQ. The judgement of 
the technical department management may be used to assess the feasibility of a 
lower LOQ. 
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^Lancaster. 
Laboratories 

ANALYTICAL RESULTS 

Prepared for. 

Example Client 
2425 New Holland Pike 
Lancaster, PA 17601 

717-656-2300 

Prepared by: 

Lancaster Laboratories 
2425 New Holland Pike 

Lancaster, PA 17605-2425 

SAMPLE GROUP 

11,2004, Hie POS for this group is 2110918.010102. 

Lancaster l-abs Number 
rwrrrptinn — 4214395 

MW-6 Grab Water Sample 4214396 
MW-7 Grab Water Sample 4214397 
MW-22 Grab Water Sample 4214398 
TB-021104 Trip Blank Water Sample 4214399 
GW-77-12-18 Grab Water Sample 4214400 
GW-T72-12-18 Grab Water Sample £ 
GP-773-06-08 Grab Soil Sample 4214402 
GP-772-00-02 Grab Soil Sample 4214403 
GP-772-10-12 Grab Soil Sample 4214404 
GP-772-10-12-DUP Grab Soil Sample 
GP-771-00-02 Grab Soil Sample „ 
TB-021104 Trip Blank Water Sample 

t̂ rfflODQLOGY 
The specific methodologies used in obtaining the enclosed analytical results are indicated on the laboratory 

chronicles. 

1 COPY TO Example Client Am* Ms. Joanne Smith 
1 COPY TO Data Package Group 

0328 

Lancaster laboratories, tnc. 
_ _ 2415 New Holland 

M E M B B B  p o B o x n a J S  
gra!nSjf|H Lancaster,PA 17605.2425 qnnnn 

7J7-6SS-J300 Fate7t7-65S-2681 2218 Rev.3»0rta 
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" " Laboratories 

Queens? Contact year CU  ̂Service* Repx̂ otative 
Jef&ey S Moyer at (717) 636-2300. 

Respectfully Submitted, 

s«nior Chemist 

laboratories* Inc. 
mbmbbr 2«S New Holland Piko Ii f̂ 5 POBox 11425 Uncatttr. PA 176DS-2425 7t7-SSS.2300 Fax: 7f7-6S6-26Bt 2216 Rev. 3/10/03 
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Lancaster Laboratories Saople No. WW 4214395 
m-6 Grab Water Sample 

Collected:02/11/2004 10:00 by SB 
Submitted: 02/11/2004 18:35 Reported: 02/1B/2004 at 09:11 
Discard: 03/04/2004 
EAMW6 SDGS: EWA79-01 

00259 
01743 
01750 
01754 
01757 
01762 
01767 
07022 
07035 
07036 
07044 
07046 
07047 
07049 
07051 
07052 
07053 
07055 
0705B 
07061 
07066 
07071 
07072 

xnalyuio soma 

Mercury 
Aluminum 
Calcium 
Iron 
Magnesium 
Potassium 
Sodium 
ItaUium 
Arsenic 
Selenium 
Antimony 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Manganese 
Nickel 
Silver 
Vanadium 
Zinc 

00937 TCL Pesticides in Waters 

00930 Endrin Ketone 
01361 Alpha Cblordane 
01362 Gamma Chlordane 
01600 Alpha 3HC 
01601 Beta BHC 
01602 Gamma BBC - Lindane 
01603 Delta BHC 
01604 Heptaehlor 
01605 Aldrin 
01606 Heptaehlor Epoxide 
01607 P.P-DD2 
01605 p.p-DDD 
01609 p.p-DDT 
01610 Dieldrin 

Account Number: 10000 
Example Client 2425 Hew Holland Pike Lancaster, PA 17601 

As Koeeiuod Beehod 
CAS Number Result Detection Doits CAS Number 

Limit 
mg/1 7439-97-6 N.D. 0.00016 mg/1 

7429-90-5 0.430 0.0413 mg/1 
'7440-70-2 14.5 0.0494 mg/1 
7439-B9-6 0.662 0.0453 mg/1 
7439-95-4 8.38 0.0183 mg/1 
7440-05-7 1.48 0.0429 mg/1 
7440-23-5 9.46 0.463 mg/1 
7440-28-0 N.D. 0.0089 mg/1 
7440-38-2 N.D. 0.0049 mg/1 
7782-45-2 N.D. 0.0047 mg/1 
7440-36-0 N.D. 0.0085 mg/1 
7440-39-3 0.0432 0.00048 mg/1 
7440-41-7 N.D. 0.00034 mg/1 
7440-43-9 N.D. 0.00087 mg/1 
7440-47-3 N.D. 0.0022 mg/1 
7440-48-4 N.D. 0.0016 mg/1 
7440-50-B 0.0044 J 0.0021 mg/1 
7439-92-1 N.D. 0.0093 mg/1 
7439-96-5 0.192 0.00051 mg/1 
7440-02-0 0.0000 0 0.0038 mg/1 
7440-23-4 N.D. 0.0018 mg/1 
7440-62-2 N.D. 0.0017 mg/1 
7440-66-6 0.0313 0.0041 oig/1 

53494-70-5 N.D. 0.0040 ug/1 
5103-71-9 N.D. 0.0020 ug/1 
5103-74-2 N.D. 0.0020 ug/1 
319-84-6 N.D. 0.0020 ug/1 
319-85-7 N.D. 0.012 ug/1 
58-89-9 N.D. 0.0020 ug/1 
319-B6—8 N.D. 0.0030 ug/1 
76-44-8 N.D. 0.0020 ug/1 
309-00-2 N.D. 0.0020 ug/1 
1024-57-3 0.002S J 0.0020 ug/1 
72-55-9 N.D. 0.0040 ug/1 

72-54-8 N.D. 0.0040 ug/1 

50-29-3 N.D. 0.0040 ug/1 
60-57-1 N.D. 0.0050 ug/1 

Dilution 
Factor 

;31S. 
1 

Lancaster Laboratories. Inc. 
„ 2425 New Holland Pike 

M E M B E R  poBox 12425 
-ayaal^i L,acast«9A.1K05.242S 

™ 70^56-2300 FaK 717-656-2661 2216 Rev. 3710/03 
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Lancaster Laboratories Sample So. WW 4214395 
HW-S Grab Water Sample 

Collected:02/11/2004 10:00 by SB 
Submitted: 02/11/2004 18:35 Reported: 02/18/2004 at 09:11 
Discard: 03/04/2004 
EAMW6 SDG#: EWA79-01 
CAT 
Ha. Analysts Hons 

01611 Endrin 
01 fill Toxaphene 
01615 Endosulfan II 
01616 Endosulfan I 
01617 Endosulfan Sulfate 
01618 Endrin Aldehyde 
01619 BCB-1016 
01620 PCS-1221 
01621 9C3-1232 
01622 FCB-1242 
01623 PCR-1248 
01624 PCB-1254 
01626 PCS-12 60 
01860 nechoxychlor 

Sufficient sample volume was „ 
analysis. Therefore, a ICS/LCSD was performed 
accuracy at a batch level. 

04678 TCL SWB46 semivolatiles/Waters 

03871 4-Chloroaniline 
03905 2-Hethylnaphthaleae 
03907 2-Nitroaniline 
03922 2.4,5-Triehlorophenol 
03924 2-Chlorophenol 
03925 Phenol 
03926 2-Hierophanol 
03927 2,4-Dimethylpbenol 
03928 2,4-Dieblorophehol 
03929 a-chloro-3-nethylphenol 
03930 2,4.6-Trichlorophenol 
03936 bis12-Chloroethyl)ether 
03937 1.3-Dichlorohenzene 
03938 l,4-Dichloroben*ene 
03939 1,2-Oichlorobenaene 
03941 Hexaehloroethane 
03942 N-Kitroso-di-n-propylaraine 
03943 nitrobenzene 
03944 isophorone 
03945 bis (2-ChloroechoxylniethnnB 
03946 1.2.4-Trichlorobensene 

Account Number: 10000 
Example Client 2425 Hew Holland PiJce Lancaster, PA 17601 

As Received 
so Received Method 

CAS Buabor Reault Detection 
timik 

72-20-8 N.D. 0.0040 
8001-35-2 11. D. 0.30 
33213-65-9 N.D. 0.0050 
9S9-9B-8 N.D. 0.0040 
1031-07-8 N.D. 0.0090 
7421-93-4 N.D. 0.020 
12674-11-2 N.D. 0.20 
11104-28-2 N.D. 0.40 
11111-16-5 N.D. 0.10 
53469-21-9 N.D. 0.20 
12672-29-6 N.D. 0.30 
11097-69-1 N.D. 0.20 
11096-82-5 N.D. 0.30 
72-43-5 N.D. 0.060 
available to perform a HS/KSO for this 

106-47-8 N.D. 1. 

91-57-6 N.D. 1. 

88-74-4 N.D. 1. 

95-95-4 H.D. 1. 

95-57-8 N.D. 1. 

108-95-2 N.D. 1. 

BB-7S-5 N.D. 1. 

105-67-9 N.D. 1. 

120-83-2 N.D. 1. 

59-50-7 N.D. 1. 
88-06-2 N.D. 1. 

111-44-4 N.D. 1. 

541-73-1 N.D. 1. 

106-46-7 N.D. 1. 

95-50-1 N.D. 1. 
67-72-1 N.D. 1. 

621-64-7 N.D. 1. 

98-95-3 NvD. 1. 

78-59-1 N.D. 1. 

111-91-1 N.D. 1. 

120-82-1 N.D. 1. 

unito 

U9/1 
ug/l 
ug/1 
ug/l 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

Dilution 
Factor 

1 
1 
1 
1 
1 
1 
i 
1 
1 
1 
1 
1 
1 1 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
tig/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

vannuter Laboratoriw, Inc. 
2425 NBwHolland Pike 

MEMBEB poBOX72425 
tefltSgflia UncaitetPA 17505-2423 

717*656-2300 toe 717-656-2681 2216 Rev. 3/10/03 
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Lancaster Laboratories 
MM- 6 Grab Water Sample 

qmerpla No. MM 4214395 

Collected:02/11/2004 10:00 by SB 
Submitted: 02/11/2004 18:35 
Reported: 02/18/2004 at 09:11 
Discard: 03/04/2004 
EAMW6 SDG#: EWA79-01 

Account Number: 10000 
Example Client 2425 Hew Holland Pike Lancaster, PA 17601 

CAT 
SB. Aanlynie Sana 

03947 Naphthalene 
03948 Hexachlorobutadiene 
03949 Hexachlotocyelopentadiene 
03950 2-chloronaphthalene 
03951 . Acenaphtbylene 
03953 nimathylphthalate 
04680 2-Hethylphenol 
04681 2.2•-oxybis(1-Cbloropropane) 

g"4"KSen^^«t:e totaf oE both compounds. 

04679 TCL SWB46 Semivolatiles/Waters 

jus Beoeitred 
Aa Roeolvod netted 

CAS Number Re cult Detection CAS Number T-f **!<>• 
91-20-3 ll.D. 1. 
87-68-3 H.D. 1. 
77-47-4 H.D. S. 
91-58-7 H.D. 1. 
208-96-8 H.D. 1. 
131-11-3 H.D. 2. 
95-48-7 N.D. 1. 
108-60-1 N.D. 1. 
106-44-5 N.D. 2. 

03B79 
03908 
03909 
03931 
03933 
03933 
03934 
03953 
03954 
03955 
03956 
03957 
03958 
03960 

03961 
03963 
03963 
03964 
03965 
03966 
03967 
03969 
03970 
03971 

132-64-9 
99-09-2 
100-01-6 
51-38-5 
100-02-7 
534-52-1 
87-86-5 
606-20-2 
83-32-9 
121-14-2 
86-73-7 
7005-72-3 
84-66-2 
86-30-6 

Dibentofuran 
3 -Nitroaniliae 
4-Nitroaniline 
2,4-Dinitrophenol 
4-Nicrophenol 
4,6-01aitro-2-nathylphenol 
Fentachloropbenol 
2.6-Dlnltrotoluene 
Aeenaphtheae 
2,4-Dlnitrotoluene 
Fluorene 
4-Chloiophenyl-phenylether 

Odeehylphthnlate 

n'Mt^nSn!l1nhrrr1^-" decomposes in the OC inlet torming diphenylaraine. 
The lot M-Strosodipihenylanine represents the combined 

14.D. 
N.D. 
N.D. 
H.D. 
S.D. 
H.D. 
N.D. 
N.D. 
S.D. 
S.D. 
S.D. 
S.D. 
H.D. 
N.D. 

1. 
1. 
1. 
20. 
10. 
5. 
3. 
1. 
1. 
1. 
1. 
1. 
2. 
2 .  

464W kBSMAW "T" —w « 
total of both coapou&ds. 
4-Bromophenyl-phenylether 
Hexnehlorobenzene 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Fyrene 
Butylbenrylphthalate 
aenseIaJanthracene 
Chrysere 

101-55-3 
11B-74-1 
85-01-8 
120-12-7 
84-74-2 
206-44-0 
129-00-0 
85-68-7 
56-55-3 
218-01-9 

H.D. 
S.D. 
H.D. 
H.D. 
N.D. 
N.D. 
N.D. 
H.D. 
H.D. 
H.D. 

1. 
1. 
1. 
1. 
2 .  
1. 
1. 
2. 
1. 
1. 

Quito 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

nilutiou 
Factor 

831121 l 

Lancaster laboratories, bit 
2425 New Holland Pike M 6MB8B R„„ nM 9080x12425 
Lancaster. PA 17605*2425 .... -.v a/in/ne 
717*656*2300 Fax! 717*656*2681 2216 Rev-3'1®03 
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Lancaster Laboratories Sample Ho. WW 4214395 

MM--5 Grab Water Sample 

Collected:02/11/2004 10:00 by SB 
Submitted: 02/11/2004 18-̂ 5 Reported: 02/18/2004 at 09:11 
Discard: 03/04/2004 
EAMW6 SDG#: EWA79-01 

Account Number: 10000 
Example Client 2425 Hew Holland Pike 
Lancaster, PA 17601 

cAT 
Re. 

03972 
03973 
03974 
03975 
03976 
03977 
03978 
03979 
039B0 
04684 

CSS Ruobor 

93-94-1 
117-81-7 
117-84-0 
2DS-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
391-24-2 

Analysis Raffle 
3,3*-Dichlorobenzidine 
bis (2 -Ethylhexyl)phthalate 
Di-n-oetylphchalate 
Benzo(b)fluorantbene 
Benxo(lt) Eluoranchene 
Bassetalpyrene 
Indeno(1.2.3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 86-74-8 
Carbazole available co perform a HS/HSD for this 

Hcs/tcsu was performed to demonstrate precision and 

accuracy at a batch level. 

As Roeoivoa 
Result 

N.O. 
N.D. 
N.D. 
N.D. 
N.D. 
R.D. 
R.D. 
N.D. 
N.D. 
N.D. 

As Received 
Method 
Detection tiinle 

06291 TCt. by 8260 (water) 

05385 Chloromethane 
05386 Vinyl Chloride 
05387 Bromomethane 
05388 Chloroethane 
05390 i,l-Dichloroethene 
05391 Methylene Chloride 
05392 trans-1.2-Diehloroethene 
05393 1,l-Diehloroethane 
05395 cis-l,2-Dichloroethane 
05396 chloroform 
OS39B l.l.l-Triebloroethana 
05399 Carbon Tetrachloride 
05401 Benzene 
05402 1,2-Dichloroethane 
05403 Trichloroethene 
05404 1.2-Diehloropropane 
05406 Bronodichloromethane 
05407 Toluene 
05408 1,l,2-Trichloroetbane 
05409 Tetrachloroeehene 
05411 Dibronoehloromethane 
05413 Chlorobenzene 
05415 Etbylbenzene 
05418 styrene 
05419 Bromoform 

74-87-3 
75-01-4 
74-83-9 
75-00-1 
75-35-4 
75-09-2 
156-60-5 
75-34-3 
156-59-2 
67-66-3 
71-55-6 
56-23-5 
71-43-2 
107-06-2 
79-01-6 
78-87-5 
75-27-4 
10B-88-3 
79-00-5 
127-18-4 
124-4B-l 
108-90-7 
100-41-4 
100-42-5 
75-25-2 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
1. 
N.D. 
N.D. 
N.D. 
N.D. 
1. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

1. 
1. 
1. 
1. 
0.8 
2 .  
0.8 
1. 
0.8 
0.8 
0.8 
1. 
0.5 
1. 
1. 
1. 
1. 
0.7 
0.8 
0.8 
1. 
0.8 
0.B 
1. 
1. 

Unite 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/ 1  
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

Dilution 
Factor 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

3̂ 13 
1 

M E M B E R  

Lancaster laboratoiles, tnc 
2425 New Holland Pike 
PO Box 12425 
Lancaster, PA 17605-2423 
717*55-2300 Fax:717*55-2681 

2216 Rev. 3/10/03 



Analysis 

^Lancaster 
iir Laboratories 

Page 5 of6 

LancaBter Laboratories sanple Ho. WW 
HW-6 Grab Water Sample 

Collected:02/11/2004 10:00 by SB 
Submitted: 02/11/2004 18:35 Reported: 02/18/2004 at 09:11 
Discard: 03/04/2004 
EAMW6 SDG#: EWA79-01 

4214395 

CAT 
No. analysis Rama 

05421 1,1.2.2-Tetrachloroechone 
06302 Acetone 
06303 Carbon Disulfide 

06305 2-Butanone 
06306 trahs-1.3-Diehloropropene 
06301 cis-l.3-Dichloropropene 
06308 <-Methyl-2-pentanone 
06309 2-Hexanona 
06310 xylene IToeai) 

, site-specific MSB sample 

CAS Number 

79-34-5 
67-64-1 
75-15-0 
7B-93-3 
10061-02-6 
10061-01-5 
108-10-1 
591-78-6 
1330-20-7 

Account Number: 10000 
Example Client 2425 Hew Holland Pike Lancaster, PA 17601 

As Received 
Booult 

H.D. 
N.D. 
H.D. 
N.D. 
N.D. 
N.D. 
H.D. 
H.D. 
N.D. 

As Received 
Hotbed 
Detection 
Limit 

1. 
6. 
1. 
3. 
1. 
1. 
3. 
3. 
0.8 

« not submitted for the project. A LCS/LCSD 
precision and accuracy at a batch level. was parformed to demonstrate 

Commonwealth of Pennsylvania La* Certification Ho. 36-037 

Quito 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

silutioo 
Factor 

1 
1 
1 
1 
1 
1 
1 
1 
1 

Laboratory 
CAT 
Ho. Analysis H< 
00259 Mercury 
01743 Aluminum 
01750 Calcium 
01754 Iron 
01757 Magnesium 
01762 Potassium 
01767 Sodium 
07022 Thallium 
07635 Arsenic 
07036 Selenium 
07044 Antimony 
07046 Barium 
07047 Beryllium 
07049 Cadmium 
07051 Chromium 
07052 Cobalt 
07053 Copper 
07055 Lead 
07058 Manganese 
07061 Nickel 
07066 Silver 
07071 Vanadium 
07072 Zinc 
00937 TCL Pesti 

Method 
SW-84S 
SW-846 
SW-B46 
SH-846 
SW-846 
SW-846 
SW-846 
SW-846 
SW-846 
SW-846 
SW-846 
SW-846 
SW-846 
SW-846 
SW-846 
SW-846 
SW-846 
SW-846 
SW-846 
SW-846 
SW-846 
SW-846 
SW-846 
SW-846 

7470A 
6010B 
6010B 
6010B 
6010B 
6010B 
6010B 
6010B 
6010B 
6010B 
60108 
6010B 
6010B 
6010B 
6010B 
6010B 
6010B 
6010B 
6010B 
6010B 
6010B 
6010B 
6010B 
B081A/8082 

Chronicle 
Analysis 

TcialB Dato end Tiso 
02/13/2004 0B:48 
02/16/2004 00:35 
02/16/2004 00:35 
02/16/2004 16:40 
02/16/2004 00:35 
02/16/2004 00:35 
02/16/2004 00:35 
02/16/2004 00:35 
02/16/2004 00:35 
02/16/2004 00:35 
02/17/2004 00:15 
02/16/2004 00:35 
02/16/2004 00:35 
02/16/2004 00:35 
02/16/2004 00:35 
02/16/2004 00:35 
02/16/2004 00:35 
02/16/2004 00:35 
02/16/2004 00:35 
02/16/2004 00:35 
Q2/16/2004 00:35 
02/16/2004 00:35 
02/16/2004 00:35 
02/13/2004 11:14 

Analyst 
Damaxy Valentin 
Donna B Sackett 
Donna R Sackett 
John P Hook 
Donna R Sackett 
Donna R sackett 
Donna R sackett 
Donne R Sackett 
Donna R Sackett 
Donna R Sackett 
Donne R Sackett 
Donna R Sackett 
Donna R Sackett 
Donna R sackett 
Donna R Sackett 
Donna R Sackett 
Donna R Sackett 
Donna R sackett 
Donna R Sackett 
Donna R Sackett 
Donna R Sackett 
Donna R Sacl^eJ114. 
Donna R Sackett 
Andrea J Covey 

Dilution 
Putor 

M E M B E R  
ISt 

Lancaster laboratories, Int. 
2425 New Holland Pile 
PO BOX 11425 
Lancaster PA 176051425 
717-636-2300 fax:717-656-2681 

2216 ROV. 3/10/03 



Analysis Ref^rtM 

Page 6 of 6 

Tr.rr.nt« Laboratories Sample No. WW 4214395 
MW-6 srab Mater Sample 

Collected:02/11/2004 10:00 by SB 
Submitted: 02/11/2004 18-35 
Reported: 02/18/2004 at 09:11 
Discard: 03/04/2004 
SRMW6 SDGS: EWA79-01 
046^8 1CL SWB46 

SemivolaCiles/W&uts 04679 TCli 5WB46 Ssniy ols&iX bs/wat8*s 06291 ICS, by 8260 (water) 
00813 SNA Water Extraction 
00817 Water Sample Pest. 

Extraction 
01163 GC/MS VOX Water Prep 
01848 WW SWB46 1CP Digest (tot 

ree) 
05713 WW 5W846 Hg Digest 

SW-846 8270C 

SW-846 8270C 

SW-846 B2603 
SW-846 3510C 
SW-846 3510C 

SW-846 50303 
SW-B46 3005A 

SW-846 747OA 

Recount Number: 10000 
Example Client 2425 Hew Holland Pike Lancaster, PA 17601 

02/14/2004 10:0 Susan h Seheuering 

02/14/2004 10:0 Susan L Seheuering 

02/12/2004 21:44 Scott M Evans 
02/12/2004 00:20 Denise h Trimby 
02/13/2004 00:30 Karen D Beyer 

02/12/2004 21:44 Scott M Ewans 
02/12/2004 20:00 James I, Mertt 

02/12/2004 17:00 Nelli S Markaryan 

S3 IS. 

Lancaster UbonsloriBS: lw» 24IS Haw Holland Pi)i» poBox1242S BOTTOM |B UncMlor.PA 1760H42S 2216 Bo*3/10/03 Bfl£S£US 717-6S6-2300 Fax: 717-656-2601 
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5A 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 

Lab Name: Lancaster Laboratories 

Lab Code: LANCAS Case No. 

lab File ID: nmlBtOl.d 

Instrument ID: HP07159 

Contract 

SAS No.: SDG No. 

BFB Injection Date: 03/18/04 

BFB Injection Time: 12:44 

Matrix: (soil/water) WATER Level: (low/med) LOW Column: (pack/cap) CAP 

ION ABUNDANCE CRITERIA 
j ssaa#»»sss3a»3£»»s8«sas«»sssss=i3:»ss 
15.0 - 40.0% of mass 95 
30.0 - 60.0% of mass 95 
Base peak, 100% relative abundance 
5.0 - 9.0% of mass 95 
Less than 2.0% of mass 174 
Greater than 50.0% of mass 95 
5.0 - 9.0% of mass 174 
Greater than 95.0%, but less than 101.0% of mass 174 
5.0 - 9.0% of mass 176 

% RELATIVE 
ABUNDANCE 

sssess Be .S88SSBS 
20 .7  
54 .3  

100 . 0  
6 . 8  
0 .4  ( 0 .5 )1  

93 .5  
7 . 4  ( 7 .9 )1  

91 .4  ( 97 .8 )1  
6 . 3  ( 6 . 9 )2  

2-Value is % mass 176 1-Value is % mass 174 
THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS. AND STANDARDS: 

| EPA 
j SAMPLE NO. 

Olj VSTD100 
02| VBLKN64 
03j LCSN64 
04| EXBLKB 
05| TSTPZ 
06| TSTPZMS 
07| TSTPZMSD 
0B1 ZH315 
09| EXBLKC 
10j ZSOIL 
llj ZHCAR 
12j ZHCARMS 
13| ZH597 
14 j ZH59B 
15j EXBLKD 
16j WCCRZ 
17j WCCRZMS 
18| EXBLKE 
19) ZH458' 
20j Z6464 
21| Z6466 
22| Z6465 

LAB 
SAMPLE ID 

LAB 
FILE ID 

VSTD100 
VBLKN64 
LCSN64 
4235599 
4234111 
4234111 
4234111 
4235000 
4232992 
423173S 
423173B 
4231738 
4231979 
4231983 
4231344 
4230646 
4230646 
4234768 
4232621 
4234382 
4234389 
4234393 

j nml8c01.d 
| nmisboi.d 

j nmlBsOl.d 
| nml8s02.d 
| nml8s03.d 

j nmi8s04.d 
| nml8s05.d 

j nml8s06.d 
j nml8s07.d 
j nmlBsOB.d 
| nmlBs09.d 

j nmlBslO.d 
j nml8sll.d 
| nml8sl2.d 
| nml8sl4.d 

j nmlBsl5.d 
| nm!8sl6.d 
| nmlBsl7.d 
| nmlBslB.d 

j nml8sl9.d 
j nml8s20.d 
nmlBs21.d 

DATS TIME 
ANALYZED ANALYZED 

ES=SB3Saa=3 sssssasaEnssss. 

03/18/04 13 -.08 
03/18/04 13:58 
03/18/04 14:23 
03/18/04 14:48 
03/18/04 15:13 
03/18/04 15:38 
03/18/04 16:03 
03/18/04 16:28 
03/18/04 16:53 
03/18/04 17:19 
03/18/04 17:44 
03/18/04 18:09 
03/18/04 18:34 
03/18/04 18:59 
03/18/04 19:50 
03/18/04 20:15 
03/1B/04 20:40 
03/18/04 21:06 
03/18/04 21:30 
03/18/04 21:55 
03/18/04 22:20 
03/18/04 22:45 

page 1 of 2 FORM V VOA 



2A 
WATER VOLATILE SURROGATE RECOVERY 

Lab Name:_ 
Lab Code: 

Lancaster Laboratories contract 
Case No.: SAS No.:_ SDG No. 

01 
02 
03 
04 
05 
06 
07 

LL #' 
tesssssssi 
4232992 
VBLKN64 
4235599 
4234111 
4234111 
4234111 
LCSN64 

EPA 
SAMPLE NO. 
tasssasatBSB 

EXBLRC 
VBLKN64 
EXBLKB 
TSTPZ 
TSTPZMS 
TSTPZMSD 
LCSN64 

SI 
(DBF)# 
95 
95 
95 
95 
96 
97 
96 

S2 
(DCA)# 
90 
94 
92 
94 
94 
97 
94 

S3 
(TOL)# 
96 
95 
96 
95 
95 
96 
95 

S4 
(BFB)# 
sassss 

95 
97 
95 
96 
97 
98 
97 

TOT 
OUT 
0 
0 
0 
0 
0 
0 
0 

51 
52 
53 
54 

(DBF) • Dibromofluoromethane 
(DCA) = 1,2-Dichloroethane-d4 
(TOL) » Toluene-dB 
(BFB) = 4-Bromofluorobenzene 

QC LIMITS 
(81-120) 
(82-112) 
(85-112) 
(83-113) 

page 

Column to be used to flag recovery values 
values outside of contract required QC limits 
Surrocjats diluted out 
of 1 



1A 
VOLATILE ORGASTICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VBLKN64 
Lab Name: Lancaster Laboratories Contract: 

Lab code: LANCAS Case No.: SAS No.: 

Matrix: (soil/water) WATER 
Sample wt/vol: 5.00 (g/mL) mL 

Level: (low/med) LOW 

Moisture: not dec. 
Column: (pack/cap) CAP 

SDG NO. :. 

Lab Sample ID: VBLKN64 
Lab File ID: HP07159.i/04marlBa.b/nmlBb01.d 

Date Received: 

Date Analyzed: 03/18/04 

Dilution Factor: 1.0 

CAS NO. 

75-71-8-
74-87- 3 
75-01- 4 
74-B3- 9 
75-00- 3 
75-69-4 
64-17-5 
107.-02-B —-
75-35- 4 
76-13- 1 
67-64-1 
74-88- 4 
67-63-0 
75-15- 0 
107-05-1---
75-09-2 
75-65-0 
107-13-1— 
156-60-5— 
1634-04-4-
110-54-3— 
540-59-0— 
75-34-3 — 
108-20-3 — 
126-99-8— 
637-92-3 — 
156-59-2-• 
78-93-3---
594-20-7-
107-12-0-

COMPOUND 
CONCENTRATION UNITS: 

(ug/L or ug/Kg) MDL ug/L 

-Dichlorodi fluoromethane 
-Chloromethane 
-Vinyl Chloride 
- -Bromome thane 
--Chloroethane 
--Trichlorofluoromethane 
--Ethanol 
—Acrolein 
--1,1-Dichloroethene 
—Freon 113 
--Acetone 
—Methyl Iodide 
—2-Propanol 
—Carbon Disulfide 
—Ally! Chloride 
—Methylene Chloride 
t-Butyl Alcohol 

• --Acrylonitrile 
trans-1,2-Dichloroethene 
Methyl Tertiary Butyl Ether 

—-n-Hexane 
1,2-Dichloroethene (total) 
1,i-Dichloroethane 
di-Isopropyl Ether 
2-Chloro-l,3-Butadiene 

—-Ethyl t-Butyl Ether 
---cis-1,2-Dichloroethene 

2-Butanone 
-—2,2 -Diehloropropane 

Propionitrile 

2 
1 
1 U 
1 u 
1 V 
2 u 
50 u 
40 u 
0.8 u 
2 u 
6 u 
1 u 
50 u 
1 u 
1 u 
2 u 
10 u 
4 u 

0.8 u 
0.5 u 
2 u 

o CD
 u 

I u 

0.8 u 
1 u 

0.8 u 
0.8 u 
3 "U 
1 u 
30 U 

page 1 of 4 FORM I VOA 



XA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Names Lancaster Laboratories 

Lab Code; LANCAS Case No.:. 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.00 (g/mL) mL 

Level: (low/med) LOW 

Moisture: not dec. 
Column: (pack/cap) CAP 

VBLKN64 
"I 

Contract:_ 

SAS No.: SDG No.: 

Lab sample ID: VBLKN64 
Lab Pile ID: HP07159.i/04marlBa.b/nmlBb01.d 

Date Received: 

Date Analyzed: 03/18/04 

Dilution Factor: X.O 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 

(ug/L or ug/Kg) MDL ug/L 

126-98-7- — — 
74-97̂ 5 
109-99- 9 
67-66-3 
71-55-6 
110-82- 7 
563-58-6— 
56-23-5 
78-83- 1 
71-43-2 — 
107-06-2 
994-05-8 
142-82-5 — — 
71-36-3 
79-01- 6 
78-87- 5 
BO-62-6 — 
74-95- 3 
123-91-1 
75-27- 4 
79-46- 9 
110-75-8 
10061-01-5— 
108-10-1 
108-88-3 
10061-02-6 — 
97-63-2 
79-00-5 
127-18-4 
142-28-9 

—Methacrylonitrile 
—Bromochloromethane 
—Tetrahydrofuran 
—Chloroform 

1,1,l-Trichloroethane 
---cyclohexane 
—1,l-Dichloropropene 
-Carbon Tetrachloride 
—Isobutyl Alcohol 
Benzene 
1,2-Dichloroethane 

—t-Amyl Methyl Ether 
—n-Heptane 
—n-Butanol 
Trichloroethene 

—1,2-Dichloropropane 
--Methyl Methacrylate 
—Dibromomethane 
—1,4-Dioxane 

Brosnodichloromethane 
2-Nitropropane 
2-chloroetbyl Vinyl Ether 
eis-1,3-Dichloropropene 
4-Methyl-2-Pentanone 
Toluene 
trans-1,3-Dichloropropene 
Ethyl Methacrylate 
1,1,2-Trichloroethane 
Tetrachloroethene 
1,3-Dichloropropane 

10 V 
1 U 
4 U 

0.8 U 
0.8 U 
2 TJ 
1 U 
1 U 

100 U 
0.5 U 
1 U 

0.8 U 
2 U 

100 U 
1 U 
1 U 
1 U 
1 XJ 
70 V 
1 V 
2 V 
2 V 
1 V 
3 V 

0.7 V 
1 V 
1 V 

0.8 V 
0.8 u 
1 u 

page 2 of 4 FORM I VOA 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: Lancaster Laboratories 

Lab Code: LANCAS Case No.:. 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.00 (g/mL) mL 

Level: (low/med) LOW 

Moisture: not dec. 
Column: (pack/cap) CAP 

EPA SAMPLE NO. 

VBLKN64 
Contract:. 

SAS No.: SDG No.: 

Lab Sample ID: VBLKN64 
Lab Pile ID: HP07159.i/Q4inarl8a.b/nmlBb01.d 

Date Received: 
L 

Date Analyzed: 03/18/04 

Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 

(ug/L or ug/Kg) MDL ug/L 
3 1 u 

1 1 u 

1 1 u 

0.8 | U 
0.8 1 ° 

1 1 U 

0.8 1 U 

0.8 1 U 

0.8 1 u 

1 1 u 

1 1 u 

1 1 U 

55 1 u 

1 i  u  

15 i u 
1 i u 

1 j  u  
1 i ° 

1 i u 

1 i  u  

1 i  u  

1 i u 

1 i v  

1 i u 

1 i u 

1 i  d  

1 1  u  
1 1 u 

1 1  v  

1 1 v 

591-78-6 2-Hexanone 
124-48-1 Dibromochlorometbane 
106-93-4 1.2-Dibromoethane 
1330-20-7 Xylene (Total) 
108-90-7 chlorobenzene 
630-20-6 i, i, i, 2-Tetrachloroethane 
100-41-4- -Bthylbenzene 
1330-20-7 m+p-Xylene 
95-47-6 — - -o-Xylene 
100-42-5- --Styrene 
75-25-2 - Bromoform 
98- 82-B — Isopropylbenzene 
108-94-1 Cyclohexanone 
79-34-5 —1,1,2,2 -Tetracbloroethane 
110-57-6 trans-1,4-Dichloro-2-Butene 
108-86-1 Bromobenzene 
96-18- 4 1,2,3 -Trichloropropane 
103 -65-1 n-Propylbenzene 
95 _A 9 - a 2-Chloro toluene 
108-67-8————1,3.5-Trimethylbenzene 
106-43-4- 4-chlorotoluene 
98-06- 6 tert -Butylbenzene 
76-01- 7 Pentachloroethane 
95-63 -6 —1,2,4-Trimethylbenzene 
135-98-8— sec-Butylbenzene 
99-87- 6 p- Isopropyl toluene 
5*1-73-1 -—1,3 -Dichlorobenzene 
106-46-7 i, 4 -Dichlorobenzene 
104-51-8— n-Butylbenzene 
95-50-1 1.2 -Dichlorobenzene 

page 3 of 4 FORM I VOA 



1A EPA SAMPLE IK). 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: Lancaster Laboratories 

Lab Code: LANCAS Case No.:. 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.00 tg/mL) mL 

Level: (low/med) LOW 

Moisture: not dec. 
Column: (pack/cap) CAP 

i  

Contract:. 

SAS NO.: 

j VBLKN64 | 

SDG NO.: 

Lab Sample ID: VBLKN64 
Lab File ID: HP07159.i/04marl8a.b/nn»18b01.d 

Date Received: 
Date Analyzed: 03/18/04 

Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 

(ug/L or ug/Kg) MDL ug/L 

96-12-8 — 
120-82-1-
B7-6B-3 — 
91-20-3--
87-61-6 — 

-1,2-Dibromo-3-Chloropropane | 
-1,2,4-Tricblorobenzene | 
-Hexachlorobutadiene I 
-Naphthalene I 
-1,2,3-Trichlorobenzene | 
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4A 
VOLATILE METHOD BLANK SUMMARY 

T,ah Name: Lancaster Laboratories 

Lab code: LANCAS Case No.:— 

Lab-File ID: nmlBbOl.d 

Date Analyzed: 03/18/04 
Matrix (soil/water) WATER 

Instrument ID: HP07159 

Contract:. 
SAS No. SDG No. 

Lab Sample ID: VBLKN64 

Time Analyzed: 13:58 

Level: (low/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

1 EPA LAB 

1 SAMPLE NO. SAMPLE 
1= aaass ====«=»= BSSttSS'SS 

01| LCSN64 LCSN64 

02 EXBLKB 4235599 

031 TSTPZ 4234111 

041 TSTPZMS 4234111 

051 TSTPZMSD 4234111 

061 ZH315 4235000 

071 EXBLKC 4232992 

08 j ZSOIL 4231735 

09 ZHCAR 423173B 

101 ZHCARMS 4231738 

Hi ZH597 4231979 

12 I ZH598 4231983 

13 | EXBLKD 4231344 

14 | WCCRZ 4230646 

is| WCCRZMS 4230646 

161 EXBLKE 423476B 

17 | ZH458 4232621 

18 J Z6464 4234382 

191 Z6466 4234389 

20 j Z6465 4234393 

211 459ZH 4232627 

22 j 459ZHMS 4232627 

LAB 
FILE ID 

ISSSSSSSSBEBeSS 

nml8s01.d 
nml8s02.d 
nml8s03.d 
nml8s04.d 
nmlBsOS.d 
nml8s06.d 
nml8s07.d 
nml8s08.d 
nml8s09.d 
nmlBslO.d 
nml8sll.d 
nml8sl2.d 
nml8sl4.d 
nml8sl5.d 
nmlBsl6.d 
nmlBsl7.d 
rvmlBslB,d 
nmlBsl9.d 
nml8s20.d 
nml8s21.d 
nml8s22.d 
nmlBs23.d 

TIME 
ANALYZED 

ssasasBS sss 

14:23 
14:48 
15:13 
15:38 
16:03 
16:28 
16:53 
17:19 
17:44 
IB: 09 
18:34 
18:59 
19:50 
20:15 
20:40 
21:06 
21:30 
21:55 
22:20 
22:45 
23:10 
23:35 

COMMENTS: 
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Lancaster Laboratories, Inc. 
GC/H5 Volatlies Matrix Spike/Spike Duplicate Recoveries 

Unspiked: rm18s03.d 
T5TPZ 4234111 
Method: SW-846 8260B 
Instrument: HP07159 

Matrix Spike: nm18s04.d 
TSTPZMS 4234111 
Matrix/Level: WL 
Dilution-Factor: 20.0D 

Spike Duplicate: nolBsOS.d 
TSTPZMSD 4234111 
Batch: N04D781AB 

COMPOUND 
NAME 

Vinyl Chloride 
1.1-Oichloroethene 
Freon 113 
Carbon Disulfide 
Methylene Chloride 
2-Butanone 
Chloroform 
Carbon Tetrachloride 
isobutyl Alcohol 
Benzene 
1.2-Dichloroethane 
Triehloroethene 
Toluene 
Tetrach I oroethwia 
Chlorobenzene 
Ethylbenzene 
m*p-Xylerte 
o-Xylene 
Cyclohexanone 
1,4-Diehlorobenzene 
1,2-Dichlorobenzene 

MS 
SPIKE 

400.0 
400.0 
400.0 
400.0 
400.0 

3000.0 
400.0 
400.0 

10000.0 
400.0 
400.0 
400.0 
400.0 
400.0 
400.0 
400.0 
aoo.o 
400.0 

10000.0 
400.0 
400.0 

MSD 
SPIKE 

US C0HC MS CONC MSD C0NC 
UG/L UG/L US/L 

MS REC MSD REC 
X X 

400.0 
400.0 
400.0 
400.0 
400.0 

3000.0 
400.0 
400.0 

10000.0 
400.0 
400.0 
400.0 
400.0 
400.0 
400.0 
400.0 
BOO.O 
400.0 

10000.0 
400.0 
400.0 

NO 437 435 
NO 
NO 

406 407 NO 
NO 434 443 
HO 423 430 
M> 417 407 
ND 1830 1830 
ND 419 422 
NO 429 434 
ND 6710 6520 
ND 420 413 
ND 420 413 
ND 416 418 
ND 400 399 
ND 433 441 
ND 406 410 
85.6 494 495 

281 1100 1120 
ND 413 419 
ND 5840 5780 
ND 419 417 
ND 421 416 

109 
101 
10B 106 
104 
61 

103 
107 
67 

105 
105 
104 
100 108 102 102 
102 
103 
58 

105 
105 

109 
102 
111 
107 
102 
61 

106 
108 
65 

103 
103 
105 
100 110 102 102 
104 
105 
58 

104 
104 

Range 
LOWER-UPPER 

TO-151 
78-146 
73-166 
77-155 
79-133 
42-140 
82-131 
73-144 
51-140 
83-128 
73-136 
75-135 
83-127 
75-143 
83-120 
82-129 
82-130 
82-130 
21-139 81-122 
82-117 

INSPEC 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

RPD RPD 
X MAX 
0 
0 
2 
2 
2 0 
1 1 
3 2 2 0 0 2 0 0 2 1 0 1 
1 

30 
30 
30 
30 
3D 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

M/C • Could not calculate 
Ent. by 

Lab Chronicle: _________ ' 
_Ver. by 
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Lancaster Laboratories, Inc. 
GC/MS Volatiles Laboratory Control Sample Recovery sstr**r̂ *'*"***" " " MBagB3!!ia 

i«i»e*ed» 03/18/04 at 14:23 Method: SW-846 8260B 
Filet n»18s01 .d 1"^. LCSNW Matrix/Level: ML 
Inst: HP07159 S®"?1®- LCSNW Batch: N0407B1AA 
Dilution Factor: 1.0 

COMPOUND 
NAHS 

SPIKE 
LEVEL 

LCS COHC 
U6/L 

LCS REC 
X 

Range 
LOWER-UPPER 

IHSPEC 

D i ehlorodi fluoromethane 
Chlororaethane 
Vinyl Chloride 
Bromone thane 
Chloroethane 
Tridilorofluororoa thane 
Ethanol 
Acrolein 
1,1-0 i chloroethene 
Freon 113 
Acetone 
Hethyl Iodide 
2-Propanol 
Carbon Disulfide 
Allyl Chloride 
Methylene Chloride 
t-Butyl Alcohol 
Aerylenitrile 
trans-1,2-Dichloroethena 
Hethyl Tertiary Butyl Ether 
n-Hexane 
1,2-Dichloroethene (total) 
1.1-Oiehloroethane 
di-lsoprapyl Ether 
2-Chloro-1,3-Butadiene 
Ethyl t-Butyl Ether 
eis-1,2-Diehloroethene 
2-Butanone 
2.2-Dichloropropane 
Propionitrile 
Metheerylonitrlle 
Bromochloromethane 
Tetrahydrofuran 
Chloroform 
1,1,1-Trtchloroethane 
Cyclohexana 
1.1-Oichloropropene 
Carbon Tetrachloride 
Isobutyl Alcohol 
Benzene 
1.2-Dichloroethane 
t-Amyl Hethyl Ether 
n-Heptane 
n-Butanol 
Trichloroethene 
1,2-Dichloropropane 
Hethyl Hethaerylate 
Oibromomethane 
1,4-Dioxane 
Bromodichloromethane 
2-Nitropropane 
2-Chloroethyl Vinyl Ether 
cis-1,3-Dichloropropene 
4-Hethyl-2-Pentanone 
Toluene 
trans-1,3-Dichloropropene 
Ethyl Hethaerylate 
1,1,2-Trichloroethane 

20.00 
20.00 
20.00 
20.00 
20.00 
20.00 

500.00 
150.00 

20.00 
20.00 

150.00 
20.00 

150.00 
20.00 
20.00 
20.00 

200.00 
100.00 

20.00 
20.00 
20.00 
40.00 
20.00 
20.00 
20.00 
20.00 
20.00 

150.00 
20.00 

150.00 
150.00 

20.00 
10O.OO 
20.00 
20.00 
20.00 
20.00 
20.00 

500.00 
20.00 
20.00 
20.00 
20.00 

1000.00 
20.00 
20.00 
20.00 
20.00 

5OD.O0 
20.00 
20.00 
20.00 
20.00 

100.00 
20.00 
20.00 
20.00 
20.00 

25.41 
21.20 
20.19 
21.46 
20.74 
20.84 

352.14 
10B.B& 

20.97 
22.22 

113.59 
21.80 
96.27 
21.97 
16.81 
20.99 

139.47 
73.15 
21.34 
20.81 
22.50 
42.57 
20.57 
20.78 
22.97 
21.43 
21.23 

122.27 
22.01 

112.86 
125.46 
18.36 
81.63 
21.46 
21.80 
21.78 
21.04 
22.27 

341.46 
21.22 
21.19 
20.86 
21.70 

609.58 21.20 21. 02 
17.74 
20.65 

305.22 
21.11 
15.80 
19.12 
20.90 
7B.84 
20.05 
19.66 
17.92 
19.28 

127 
106 
101 
107 
104 
104 
70 
73 

105 
111 

76 
109 
64 

110 
84 

105 
70 
73 

107 
104 
112 
106 
103 
104 
115 
107 106 82 110 

75 
84 
92 82 

107 
109 
109 
105 
111 68 
106 
106 
104 
109 
61 

106 
105 
89 

103 
61 

106 
79 
96 

105 
79 

100 
98 
90 
96 

56-172 
69-136 
71-129 
46-138 
5i9-133 
59-137 
46-145 
28-146 
79-130 
73-140 
22-179 
74-133 
54-162 
73-143 
40-136 80-128 
57-141 
64-126 
81-124 
77-127 
67-141 
84-117 
83-127 
67-130 
71-142 
74-120 
84-117 
45-154 
79-123 
73-128 
79-124 
63-125 
73-131 
B6-124 
83-127 
76-128 
84-116 
77-130 
59-134 
85-117 
77-132 
79-113 
64-136 
50-133 
87-117 
80-117 
73-113 
B7-117 
41-155 
83-121 
37-150 
60-129 
76-114 
65-125 
85-115 
79-114 
77-118 
86-113 

VES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

SSSSSSSSSBSSSTSSi 

N/C = Could not calculate 
Ent. by _ 

Lab Chronicle: 
Ver. by 
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Lancaster Laboratories, inc. 
GC/HS Volatile® Laboratory Control Sample Recovery 

File: nmlBsOl.d 
Inst: HP07159 
Dilution Factor: 1. 

Injected: 03/18/04 at 14:23 
Sample: LC5N64 

Method: SH-846 8260B 
Matrix/Level: UL 
Batch: N0407B1AA 

Tetrachloroethene 
1,3-Di chloropropane 
2-Hexanone 
0 ibromochIoromethane 
1,2-Dibromoethane 
Chlorobenzene 
1,1,1,2-Tetraehloroetbane 
Ethylbeniene 
i»rp-Xylene 
Xylene (Total) 
o-Xylene 
Styrene 
Bromoform 
Isopropylbenzene 
Cyclohexanone 
1,1,2,2-Tetraehloroethane 
trans-1,4-Dichloro-Z-Butene 
Bromobenzene 
1.2.3-Triehloropropane 
n-Propylbenzene 
2-Chlorotoluene 
1,3,5-Trimethylbenzene 
4-Chlorotoluene 
tert-Butylbenzene 
Pentachloroethane 
1.2.4-Trimethylbenzene 
see-Butylbenzene 
p-laopropyltoluene 
1.3-Oichlorobenzene 
1.4-Dichlorobenzene 
n-Sutylbenzene 
1,2-0 ich lorobenzene 
1,2-0 ibromo-3-ChloropropBne 
1,2,4-TriChlorobenzene 
Hexachlorobutadiene 
Naphthalene 
1,2,3-Triehlorobenzene 

20.00 
20.00 

100*00 
20.00 
20.00 
20.00 
20.00 
20.00 
40.00 
60.00 
20.00 
20.00 
20.00 
20.00 

500.00 
20.00 

100.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 

22.14 
19.18 
78.39 
19.59 
18.92 
20.29 
20.65 
20.80 
41.65 
62.40 
20.75 
20.02 
1B.30 
21.24 

279.18 
17.37 
77.80 
20.36 
16.5B 
21.01 
20.70 
20.92 
21.05 
20.70 
18.01 
20.81 
20.69 
20.25 
20.94 
21.16 
20.24 
21.02 
14.2B 
17.78 
1B.6B 
14.75 
1631 

111 
96 
7B 
98 
95 

101 
103 
104 
104 
104 
104 
100 
91 

106 
56 
87 
78 

102 
83 

105 
103 
105 
105 
104 
90 

104 
103 101 
105 
106 
101 
105 

71 
89 
93 
74 
82 

82-126 
84-119 
47-150 
78-119 
81-114 
85-115 
83-114 
82-119 
84-120 
84-120 
B4-120 
84-117 
69-118 
80-120 
19-158 
72-119 
50-140 
80-11B 
7B-117 
78-119 
78-115 
78-116 80-112 
74-114 
63-116 
78-117 
72-120 
72-118 
81-114 
84-116 
70-116 
81-112 
59-120 
65-114 
56-120 
61-116 
67-114 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
Yes 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
"ires 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

sssssssssas 
N/C = Could not calculate 

Ent. by _ 
Lab Chronicle: ___________ —— ——— -

Ver. by . 

page 2 of 2 



8A 
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

Lab Name: Lancaster Laboratories 

Lab Code: LANCAS Case No.:— 

Contract:. 

SAS No.; SDS No. 

Lab Pile ID (Standard): nmlBcOl.d Date Analysed: 03/18/04 

instrument ID: HP07159 Til»e ̂ lyzed: 13:08 
Matrix: (soil/water) WATER Level: (low/med) LOW Column: (pack/cap) CAP 

ISSSSSSBSSBSS 

I 12 HOUR STD 
| UPPER LIMIT 

j LOWER LIMIT 
|SBSSaSSBSSBS 

I EPA SAMPLE 
I NO. 

01| VBLKN64 
02| LCSN64 
03| EXBLKB 
04 | TSTPZ 
05 I TSTPZMS 
06j TSTPZMSD 
07| ZH315 
08j EXBLKC 
09j ZSOIL 
10j ZHCAR 
11j ZHCARMS 
12| ZH597 
13j ZHS98 
14| EXBLKD 
15j WCCRZ 
16j WCCRZMS 
17| EXBLXB 
18| ZH45B 
19| Z6464 
20 j Z6466 
21| Z646S 
22 I 4S9ZH 

IS1(FBZ) 
AREA if 

ssasassssa 

995762 
1991524 

497881 
s'stsssssrsrasao 

tsx.etasss9«8« 
986142 
983225 
980121 
976215 
979762 
993937 
975998 
951891 
972852 
980510 
963408 
9B0793 
967916 
955105 
904513 
904583 
923713 
870650 
938394 
923272 
898429 
920373 

RT # 
SUSES8?=S 

7.970 
8.470 
7.470 

psbsbbs 

«SSS»5*.«» 

7.. 972 
7.966 
7.968 
7.973 
7.969 
7.969 
7.972 
7.968 
7.973 
7.969 
7.967 
7.969 
7.968 
7.967 
7.970 
7.970 
7.970 
7.972 
7.970 
7.967 
7.966 
7.969 

IS2 (CBZ) 
AREA # 

issasassss 

787324 
1574648 

393662 

CS 3 BSBBSBSS 

7B2186 
787206 
775135 
780990 
781758 
786831 
780510 
754992 
777846 
774682 
769082 
775682 
768858 
763753 
724462 
728259 
733464 
701059 
748464 
735251 
717254 
732794 

RT # 
IS3(DCB) 

AREA 5 

11.352| 435296 
11.852j 870592 
10.852 217648 

issBsaa | e 
11.351] 
11.3511 
11.350j 
11.352| 
11.348 j 
11.351| 
11.354[ 
11.353j 
11.352] 
11.354j 
11.352j 
11.351j 
11.354j 
11.352j 
11.352] 
11.352| 
11.352| 
11.351j 
11.352| 
11.349 j 
11.351j 
11.354 

401793 
424401 
397694 
406930 
421999 
430924 
398549 
384100 
399550 
394436 
4232B8 
397459 
390467 
382188 
360927 
395908 
366444 
352881 
377482 
368886  
359524 
3B1802 

RT # | 
assass | 
13.203j 
13.703 j 
12.703| 

13 
13 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13 
13 
13 
13 
13 
13 
13 
13 

===! 

2031 
200 j 
19B j 
2001 
2031 
202 j 

.203) 

.201 j 

.203 j 

. 2021  

.200] 

.200] 

.202 j 
.200]  
.200]  
.200 j 
.204 | 
.202 j 
.203 j 
.200 j 
.200] 
.202 

151 (FBZ)aFluorobenzene 
152 (CBZ)=Chlorobenzene-d5 
153 (DCB)=1.4-Dichlorobenzene-d4 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT •= - 50% 
r s f  i n F A r n a l  s h a i i d a r d  

# Column used to flag values outside QC limits with an asterisk 
* Values outside of QC limits, 
l of 2 



BA 
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

Lab Name: Lancaster Laboratories 

Lab Dade: LANCAS Case No.:— 

Contracts, 

SAS No.: SDG NO. 

Lab File ID (Standard): nmlScOl.d Date Analysed: 03/18/04 

instrument ID: HP071S9 Tiroe "!°B 

Matrix: (soil/water) WATER Level: (low/med) LOW Column: (pack/cap) CAP 

23 

sssssasattssasasassss 
12 HOUR STD 
UPPER LIMIT 
LOWER LIMIT 

iSBSSSBSBasa 

EPA SAMPLE 
NO. 

Baass=======» 

459ZHMS 

IS1(EBZ) 
AREA i 

995762 
1991524 

497881 
SSaBOSSaSSSBSSBSB 

866399 

| IS2(CBZ) 
RT # | AREA # —====== j aa===a=»= 
7.970| 7B7324 
B.470| 1574648 
7.470| 393662 

smasasa | e»as==== 

1 

7.969 j 703475 

RT # 
issssss 

11.352 
11.852 
10.852 

11.351 

IS3 (DCS) 
AREA # 

435296 
870592 
217648 

SSSXSSSS8SSSS8 

SSSSSSBBS 
378534 

RT # 
sassaaa 

13.203 
13.703 
12.703 

aaaasaa 

sassaaa 

13.199 

151 (FBZ)=Fluorobenzene 
152 (CBZ)=chlorobenzene-d5 
153 (DCB)=1,4-Dichlorobenzene-d4 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT a, - 50% 
of internal standard area 

# Column used to flag values outside QC limits with an asterisk 
* Values outside of QC limits. 

ge 2 of 2 pQRM VIII VOA 



6A 
VOLATILE ORGANICS INITIAL CALIBRATION DATA 

Lab Name: Lancaster Laboratories Contract:. 

SAS No.:. Lab Code: LANCAS Case No.: 

Instrument ID: HP07159 Calibration Date(s): 03/10/04 

Heated Purge: <Y/N) Y Calibration Times: 10:54 

SOB No.:. 

03/10/04 

14:52 

Matrix: (soil/water) MATER Level: (lew/«ed> LOW GC Column: DB-624 ID: -25 

LAB FILE ID: 
RRF 50= nm10i13.d 

RRF 4 = nm10i18.d 
RRF100» iwi10»17.d 

RRF 10= nm1Q!15.d 
RRF300= nm10i11.d 

RRF 
RRF 

COMPOUND RRF 4 RRF 10 

0ichIorodifI uoromsthane 
Chloromethane 
Vinyl Chloride 
Bromomathane 
Chloroethane 
Tr i ehIorofluoromethane 
Ethanol 
Acrolein 
1.1-D ichIoroethene 
Freon 113 
Acetone 
Hethyl Iodide 
2-Propanol 
Carbon Disulfide 
Allyl Chloride 
Methylene Chloride 
t-Butyl Alcohol 
Acrylonitrile 
trans-1,2-0Iehloroethene 
Hethyl Tertiary Butyl Ether 
n-Nexane 
1.2-Dichlproethene (total) 
1.1-0ichloroethane di-Isopropyl Ether 
2-Chloro-1,3-ButBdSene 
Ethyl t-Butyl Ether 
els-1,2-0lehloroethene 
2-Bufanohe 
2.2-Diehloropropane 
Propionitrile 
Methaerylonitrile 
BromochIorpmsthane 
Tetrahydrofuran 
Chloroform 
1,1,1-Triehloroethane 
Cyclohexane 
1.1-0Iehloropropene 
Carbon Tetrachloride 
Isobutyl Alcohol 
Benzene 
1.2-Dichloroethane 
1,2-0Ichloroethane (mz 98) 
t-Amyl Hethyl Ether 
n-Heptane 
n-Butanol 
Trichloroethene 
1,2-Dicbloropropane 
Hethyl Methacrylate 
Dibromomethane 
1,4-Dioxane 
Bromodi ch I oromethane 
2-Nitropropaine 

0.3543 
: 0.3455 
•03353 

0.2002 
0.1714 
0.4315 
0.QD19 
0.0754 

*0.2226 
0.1571 
0.0523 
0.3435 
0.0311 
0.6362 
0.4370 
0.222B 
0.0593 
0.1411 
0.2316 
0.8204 
0.1707 
0.2417 

80.4150 
0.7636 
0.3218 
0.7444 
0.2517 
0.0570 
0.3729 
0.0573 
0.1486 
0.7443 
0.0535 

•0.4037 
0.3650 
0.2347 
0.3026 
0.3118 
0.0179 
0.9216 
0.353B 
0.0312 
0.7735 
0.0419 
0.0143 
0.2429 

•0.2421 
0.2390 
0.1551 
0.0043 
0.304B 
0.1220 

RRF 20 

0.3392 
0.3174 
0.3056 
0.1861 

.1688 
0.4016 
0.0019 

0778 
0.2317 
0.22B4 
0.0535 
0.4287 
0.0353 

7553 
0.4601 

2688 
0.0632 
0.1417 
0.2661 
0.9070 
0.2467 
0.2755 
0.4901 
0.9162 
0.3859 
0.9049 
0.2850 
0.0567 
0.4142 
0.0629 
0.1696 
0.1613 
0.0469 
0.4723 
0.4326 
0.3737 
0.3501 
0.3762 
0.0201 
1.0591 
0.4157 
0.0379 
0.9040 
0.0423 
0.0160 
0.2829 
0.2864 
0.2854 

1987 
0.0048 
0.3630 
0.1234 

RRF 50 

I.3823 
0.3631 

.3340 
l.2157 

1880 
0.4638 
1.0018 
1.0841 

2197 
0.2201 
0.055B 
1.4184 
l.0327 

0.7275 
0.4235 
0.2510 
0.0591 

1533 
0.2533 
O.B590 
0.2443 
0.2641 
0.4625 
0.8789 
0.3652 

8470 
0.2749 
0.0632 
0.4177 
0.0604 
0.1595 
0.1576 
0.0503 
0.4571 
0.4135 
0.3663 
0.3427 
0.3620 
0.0188 

.0113 
0.4028 
0.0353 
0.8485 
0.0439 
0.0150 
0.2699 
0.2748 
0.2656 
0.1897 
0.0043 
0.3503 
0.1331 

RRF100 

1.3544 
.3573 
1.3231 
1.2062 
.1822 
I.43B5 
.0019 
1.0968 
.2236 

1.2216 
I.0647 

0.4247 
0.0341 

.7328 
I.4437 

0.2583 
0.0597 
0.1713 
0.2542 
0.8738 
0.2521 
0.2655 
0.4642 
0.8847 
0.3807 
0.8552 
0.2768 
0.0731 
0.4198 

0606 
.1590 
.1517 

0.0564 
0.4580 
0.4183 
03718 
0.3427 

.3760 
0.0191 
1.0252 
0.4099 
0.0341 
0.8441 
0.0415 
0.0151 
0.2703 
0.2779 

2740 
0.1937 
0.0047 
0.3549 
0.1565 

RRF300 

0.3482 
0.3250 
0.3101 
0.2006 
0.1739 
0.4277 0.0Q1B 
0.0915 
0.2144 
0.2131 
0.0576 
0.4125 
0.0313 

.7095 
0.4232 
0.2491 
0.0576 
0.1604 
0.2464 
..B496 
0.2417 
0.2572 
0.448B 

.8632 
0.3697 
0.8362 
0.2680 
0.0666 
0.4010 
0.0583 
0.1558 

RRF 

1457 
0537 

0.4444 
0.4042 
0.3515 
0.3306 
0.3597 

0182 
9933 

0.3989 
0.0327 

.8192 
0.0415 
0.0144 
0.25B7 
0.2692 
0.2694 
0.1881 
0.0039 
0.3440 
0.1457 

0.3513 
03184 
0.3036 
0.20B9 
0.1775 
0.4283 
O.OD22 
0.0871 
0.2189 
0.2159 
0.0550 
0.4119 
0.0338 

7189 
0.4220 
0.2455 
0.(S90 

1508 
2442 

0.8481 
0.2301 
0.2551 
0.4462 
0.8642 
0.3764 
0.8339 
0.2661 
0.0631 
0.3984 
0.0583 
0.1554 
0.1454 
0.0489 
0.4388 
0.3997 
0.3431 
0.3309 
0.3600 
0.0186 
0.9898 
0.3964 
0.0323 
0.B081 
0.0388 
0.0156 
0.2579 
0.2676 
0.2728 
0.1873 
0.0046 
0.3456 
0.1369 

RRF 

0.3549 
0.3378 
0.3186 
0.2030 
0.1770 
0.4319 
0.0019 

0855 
0.2218 
0.2094 
0.0565 
0.4066 
0.0331 
0.7154 
0.4349 
0.2492 
0.0596 
0.1531 
0.2493 
0.8596 
0.2309 
0.2598 
0.4545 
0.B61B 
0.3666 
0.8369 
0.2704 
0.0633 
0.4040 
0.0596 
0.1580 
0.1510 
0.0516 
0.4457 
0.4055 
0.3402 
0.3333 
0.3576 
0.0188 
1.0000 
0.3963 
0.0339 
0.8329 
0.0416 
0.0151 
0.2638 
0.2697 
0,2677 
0.1854 
0.0044 
0.3437 
0.1363 

CAL. 
METHOD 

4 
6 
4 
5 
4 
5 
7 

10 
3 

12 
a 
8 
5 
6 
3 

13 

10 

16 

10 

Hinipum ^^H-ietrachloroethane) 

Maximum XRSD for CCC(*) « 30% 
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6A 
VOLATILE ORGANICS INITIAL CALIBRATION DATA 

Lab Name: laneaster Laboratories Contract 

SA5 No.: Lab Code: LAHCAS Case No.:— 

Instrument ID: HP07159 Calibration DateCs): 05/10/04 

Heated Purge: {Y/N) V Calibration Times: 10:54 

SOB No.: 

03/10/04 

14:52 

Matrix: (soil/vater) MATER Level: (lo«/med> LOU 6C Colum: 08-624 ID: .25 

I * n  c u e  TO>~ pop 4 S  mi10l18.d RRF 10= nmions.d RRF 20= nm10I14.d 
w 5«m.d RRF100=> rmlOilt.d RRF300* nm10i11.d RRF = 

COMPOUND RRF 4 
33==3=0 

RRF 10 

2-Chloroethyl Vinyl Ether 
cis-1,3-Dichloropropene 
4-Hethyl-2-Pentanone 
Toluene 
trans-1,3-01chloropropene 
Ethyl Hethacrylate 
1,1,2-TrichIoroethane 
Tetrachloroetbene 
1,3-Dichloropropane 
2-Hexanone 
Dibroraoehloromethane 
1,2-Dibromoethane 
Chlorobenzene 
1,1,1,2-TetrachIoroethane 
Ethylbenzene 
m»p-Xylene 
Xylene (Total) 
o-Xylene 
Styrene 
Bromoform 
IsopropyIbenzene 
Cyelohexamine 
1,1,2,2-Tetrachloroethane 
trans-1,4-Dichloro-2-Butene 
Bromobehzene 
1.2.3-TrIchloropropane 
n-Propylbeniene 
2-Chlorotoluene 
1,3,5-Trimethylbenzene 
4-Chlorotoluene 
tert-Butylbenzene 
Pentachloroethane 
1.2.4-TrIroethylbemene 
see-Butylbenrene 
p-lsopropyltoluene 
1.3-0ichlorobenzene 
1.4-Dichlorobenzene 
n-Butylbentene 
1,2-Olehlorobenzene 
l,2-Dibromo-3-Chloropropane 
1,2,4-Trichlorobenlene 
Hexachlorobutadiene 
Naphthalene 
1,2,3-Triehlorobenzene 

RRF 20 

0.1444 
0.4082 
0.4070 
'0,7580 
0.4967 
0.5037 
0.3102 
0.2945 
0.5427 
0.4101 
0.3629 
0.3415 

#0.8355 
0.3036 

*1.2152 
0.4597 
0.4586 
0.4562 
0.7899 

40.2803 
0.9961 
i0.0199 

I.9867 
0.3237 
0.7040 
0.3002 
2.2072 
0.5039 
1.5755 
0.5433 
0.4036 
0.5435 
1.5912 

.9574 
1.7639 
0.9968 
1.0780 
1.4722 
1.0152 

.1938 
0.3454 
0.3408 
1.0664 
0.3660 

0.1768 
0.4888 
0.4186 
0.9129 
0.6072 
0.6081 
0.3444 
0.4061 
0.6330 
0.4310 
0.4229 
0.4013 
1.0303 
03BB3 

.6525 
0.6539 
0.6470 
0.6334 

.0829 
0.3550 

4992 
0.0213 

.1387 
0.3790 
0.9013 
0.3463 
3.1640 
0.7442 
2.2767 
0.7775 
0.5257 
0.5835 
2.3676 
2.4226 
2.1876 
1.4632 

,5150 
.7549 

1.4285 
0.2441 
0.6361 
0.3618 
2.1558 
0.6004 

Dibromofluorcmethane 0.2827 
1,2-Dichloroethana-d4 0.0676 
Dibroroofluorom9than8(mz111) 0.2827 
1, 2-D i eh toroethane-d4(mz104)0.0460 

— '0.9634 
0.4B98 
1.4491 

Toluene-dBCmzlOO) 
4-BromofluorobenzeneCmz174> 
Toluene-dS 

RRF 50 

0.1858 
0.4632 
0.4539 

,8736 
0.5898 
0.5988 
0.3398 
0.3789 
0.6029 
0.4697 
0.4168 
0.3832 
0.9812 
0.3658 
1.6054 
0.6241 
0.6211 
0.6152 
1.0618 
0.3495 
1.4705 
0.0207 
1.0849 
0.3690 
0.8492 
0.3350 
3.0778 
0.7051 

1613 
0.7358 
0.4947 
0.5406 

2884 
2.3890 
2.1523 
1.3935 
1.4770 
1.7535 
1.3767 
0.2437 
0.6909 
0.3648 
2.3754 
0.6706 

0.2573 
0.0618 
0.2632 
0.0412 
0.8450 
0.4171 
1.2498 

0.2591 
0.0622 
0.2631 
0.0401 
0.8465 
0.4208 
1.2683 

RRFIOO RRF300 

1984 
0.4715 

,5272 
0.8711 
0.5902 
0.6096 
1.3405 

0.3782 
0.6011 
0.5481 
0.4259 
0.3900 
0.9720 
03648 

.6045 
0.6242 
0.6198 
0.6111 

.0870 
0.3567 
.4602 

O.OSO 
1.0427 
0.3670 
0.8344 
0.3296 
3.0603 

,6854 
2.1692 
0.7172 
0,4888 
0.5640 
2.2679 
2.3823 
2.1431 

.3835 

.4554 
i.7520 
1.5582 

0.2390 
0.7712 
0.3514 
2.6768 

.7252 

0.1930 
0.4610 
0.4979 
0.8405 
0.5825 
0.5981 
0.3312 
0.3641 
0,5916 
0.5091 
0.4110 
0.3773 
0.9483 
0.3582 
1.5556 
0.6068 
0.6030 
0.5954 
1.0647 
0.3531 
1.4060 
0.0200 

0.2561 
0.0628 
0.2627 

0401 
0.8297 
0.4235 
1.2573 

.0062 
0.3693 
0.8035 
0.3187 
2.8907 
0.6623 
2.0662 
0.6875 
0.4687 
0.5208 
2.1653 
2.2926 
2.0490 
1. 

,3944 
1.7007 
1.3265 
0.2361 
0.7522 
0.3366 
2.6584 
0.7004 

RRF 

0.1942 
0.4620 
0.4684 
0.8339 
0.5874 
0.5901 
0.3250 
0.3515 
0.5960 
0.4838 
0.4114 
0.3748 
0.9436 
0.3566 
1.5086 
D,5994 
0.5953 
0.5870 
1.0726 
0.3551 
1.3055 
0.0224 
0.9925 
0.3909 
0.7928 
0.3136 
2.6360 
0.6195 
1.9304 
0.6552 
0.4328 
0.5194 
2.0619 
2.0661 
1.9281 
1.2810 
1.3331 
1.5760 
1.2713 
0.2348 
0.71B3 
0.2992 
2.5957 
0.6603 

0.2583 0.0611 
0.2593 
0.0393 
0.BZ53 
0.4192 
1.2532 

2567 
0.0616 
0.2594 
0.0392 
0J305 
0.4219 
1.2617 

RRF 

0.1821 
0.4591 
0.4622 
0.8483 
0.5756 
0.5847 
0,3318 
0.3622 
0.5945 
0.4753 
0.4085 
0.3780 
0.951B 
03549 
1.5236 
0.5947 
D,590B 
0.5830 
1.0265 
03416 
1.3563 
0.0210 
1.0419 
03665 
0.8142 
03239 
2.8593 
0.6534 
2.0299 
0.6861 
6.4690 
0.5420 
2.1237 
2.2517 
2.0373 
1.3078 
1,3755 1.6682 
1.2961 
0.2319 
0.6524 
0.3424 
2.2548 
0.6205 

X 
RSD 

0.2617 
0.0628 
0.2650 
0.0410 
0.8567 
0.4320 
1.2899 

10 
12 
11 
11 
11 
9 

14 

13 
13 
12 
12 

13 

13 
12 

7 
11 
a 

24 
7 

27 
21 

CAL. 
METHOD 

AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG < 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 

1STDEG 
AVG 

1STDEG 
1STDEG 

AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 

Minimum RRF for SPCC(#) = 0.10 T=»r«rhtoroethane) (0.30 for Chlorobenzene, 1,1,2,2-Tetrachloroethane) 
Maximum XRSD for CCC(*> 3 30X 
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6A 
VOLATILE 0RGAHIC5 IHITIAL CAL18RAT10H DATA 

Lab Hamas Lancaster laboratories Contract; 

Lab Codes LANCAS Case Wo.s__ SRS No,: : 598 No" 

Instrument ID: HP07159 Calibration DBte<s)s 03/10/04 03/10/04 

Heated Purges IY/H) Y Calibration Times; 10:54 14s52 

Matrix: (soil/water) WATER Levels <lOH/med> LOW GC Column DB-624 ID; .25 

LAB FILE IDs RRF 4 = nmlOIIB.a sutr10- ™Njl J-
RRF 50= nm10i13.d RRF100= nm10i17.d RRF300= mlOil! 

.d 8 

.d 8 
RF 20= 
tRF = 

nm10i14 .d 

COMPOUND RRF 4 

03552 

RRF 10 

0.4692 

RRF 20 

0.4649 

RRF 50 

0.4600 

RRF100 RRF300 
tssssss 
0.4635 

RRF RRF 

0.4781 

X 
RSD 

aeaaa 
B 

HETH0D 

A-Bromofluorobantene 

RRF 4 

03552 

RRF 10 

0.4692 

RRF 20 

0.4649 

RRF 50 

0.4600 0.4550 

RRF300 
tssssss 
0.4635 

RRF RRF 

0.4781 

X 
RSD 

aeaaa 
B AVG 

Minimus RRF for SPCCl#) » 0.10 . , . 
10.30 for Chlorobanzene, 1,1,2,2-Tetraehloroethane) 

Maximum XRSO for CCCC) = 302 
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7A 
VOLATILE CONTINUING CALIBRATION CHECK 

SDG No.: 

Lab Name: Lancaster Laboratories Contract: . 

Lab Code: LANCAS Case No.:_ SAS No -!. 
Instrument ID: HP07159 Calibration Date: 03/18/04 Time: 13:08 
Lab Pile ID: nmlBcOl.d Init. Calib. Date(s), 03/10/04 03/10/04 

Matrix: (soil/water) WATER Level: (low/med) LOW GC Column: DB-624 ID: .25 

COMPOUND 
s»»s8«s»ss:ssB»sss;sssassB3s»»s»«®SS5a 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
Ethanol 
Acrolein 
1.1-Dichloroethene 
Preon 113 
Acetone 
Methyl Iodide 
2-Propanol 
Carbon Disulfide 
Allyl Chloride 
Methylene Chloride 
t-Butyl Alcohol 
Acrylonitrile 
trans-1,2-Dichloroethene 
Methyl Tertiary Butyl Ether 
n-Hexane 
1.2-Dichloroethene (total) 
l, l-Dichloroethane 
di-Isopropyl Ether 
2-Chloro-l,3-Butadiene 
Ethyl t-BUtyl Ether 
cis-1,2-Dichloroethene 
2-Butanone 
2,2-Dichloropropane 
Propionitrile 
Methacrylonitrile 
Bromochloromethane 
Tetrahydrofuran 
Chloroform 
1,1,1-Trichloroethane 
Cyclohexane 

1 ACTUALj TRUE 4 
RRF {RRF100 CONC. | CONC. DRIFT 

S»BBO | BWBBSB 
======= i = SSBBSS MSSOSS 

0.354910.3485 98.20| 100 -2 
0.3378|0.3192 94.51j 100 -5 
0.3186|0.3109 97.5B j 100 -2 
0.2030|0.1994 98.26 j 100 -2 
0.1770|0.1721 97.26) 100 -3 
0.4319|0.4576 105.94) 100 6 
0.0019 jo.0014 1893.13j 2500 -24 
0.0855 jo.0650 760.75j 1000 -24 
0.22IB jo.2321 104.64j 100 5 
0.2094jo.2087 99.65 j 100 0 
0.0565 j 0.0308 109.18j 200 -45 
0.4066 jo.4612 113.43j 100 13 
0.0331j 0.0245 370.23j 500 -26 
0.7134 jo.7823 109.66j 100 10 
0.4349 j 0.4130 94.95] 100 -5 
0-2492j0.2666 106.97j 100 7 
0.0596 jo.0436 365.31j 500 -27 
0.1531j0.1185 77.43 j 100 -23 
0.2493 jo.2679 107.48j 100 7 
0.8596 jo.9119 106.08j 100 6 
0.2309 j 0.2489 107.80{ 100 8 
0.2598 j 0.2802 215.61j 200 8 
0.4545 jo.4872 107.20j 100 7 
0.861Bj0.9203 106.79j 100 7 
0.3666 j 0.3733 101.83j 100 2 
0.8369 jo.9112 108.87j 100 9 
0.2704 jo.2924 108.13 j 100 8 
0.0633 jo.0430 135.77j 200 -32 
0.4040 jo.4375 10B.30 j 100 8 
0.0596|0.0446 373.74j 500 -25 
0.1580|0-1328 210.08j 250 -16 
0.1510 jo.1559 103.28j 100 3 
0.0516 jo.0381 147.7sj 200 -26 
0.4457 j 0.4B21 108.17j 100 8 
0.4055 j 0.4243 104.61j 100 5 
0.3402 j 0.3289 92.25 j 100 -8 

J. 

inimum RRF for SPCC<#)=0.10 (0.30 for Chlorobenzene, 1,1,2,2-Tetrachloroethane) 
aximum %Drift for CCC(*)=20% 
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7A 
VOLATILE CONTINUING CALIBRATION CHECK 

Contract 

SAS No.: SDG No.: 

Lab Name: Lancaster Laboratories 

Lab Code: LANCAS Case No. 
Instrument ID: HP07159 calibration Date: 03/18/04 Time: 13:08 

Lab File ID: nmlScOl.d Init. Calib. Date(s): 03/10/04 03/10/04 

Matrix: (soil/water) WATER Level: (low/med) LOW GC Column: DB-624 ID: .25 

COMPOUND 
1.1-Dichloropropene 
Carbon Tetrachloride 
Isobutyl Alcohol 
Benzene 
1.2-Dichloroethane 
1,2-Dichloroethane (mz 9B) 
t-Amyl Methyl Ether 
n-Heptane 
n-Butanol 
Trichloroethene 
1.2-Dichloropropane 
Methyl Methacrylate 
Dibromomethane 
1,4-Dioxane 
Bromodichloromethane 
2-Nitropropane 
2-Chloroethyl Vinyl Ether 
cis-1,3-Dichloropropene 
4 -Me thyl - 2 - Pent anone 
Toluene 
trans-1,3-Dichloropropene 
Ethyl Methacrylate 
1,1,2-Trichloroethane 
Tetrachloroethene 
1.3-Dichloropropane 
2-Hexanone 
DibrOmochloromethane 
1,2-Dibromoethane 
Chlorobenzene 
1,1,1,2-Tetrachloroethane 
Ethylbenzene 
ro+p-Xylene 
Xylene (Total) 
o-Xylene 
Styrene 

f Bromoform 

. | | ACTUAL 
RRF iRRFlOoj CONC. 

asssss | saases | aaossBs 

0.3333|0.3342| 100.27 
0.3576|0.3675j 102.75 
0.01B8j0.0136j 908.14 
1.0000 j1.0468 j 104.67 
0.3963[0.4243j 107.08 
0.0339j 0.0354j 104.34 
0.B329j 0.8B92 j 106.76 
0.0416jo.0539j 129.34 
0.0151j 0.0107 j1768.45 
0.2638 j 0.2699j 102.33 
0.2697 jo.2802j 103.90 
0.2677 j 0.2446j 91.36 
0.1854 j 0.1956j 105.48 
0.0044jo.0034j 960.62 
0.3437 jo.3727j 108.44 
0.1363|0.1139j 167.11 
0.1821jo.1820j 99.94 
0.4591 jo.4B65j 105.96 
0.4622 j 0.3754j 162.45 
0.8483 j 0.8247 j 97.22 
0.5756 j 0.5836 j 101.38 
0.5847jo.542lj 92.72 
0.3318 jo~.3255j 98.09 
0.3622 jo.3471j 95.82 
0.5945 jo.5726j 96.31 
0.4753 jo.3463j 145.71 
0.4085 jo.4219j 103.28 
0.378oj 0.3626 j 95.93 
0.9518 jo.9433j 99.11 
0.3549 j 0.3617 j 101.91 
1.5236 j1.4791j 97.08 
0.5947 jo.5830j 196.07 
0.5908 j 0.5820 j,295.52 
0.5830 jo.5798j 99.45 
1.0265|1.0415j 101.46 
0.3416 jo .33161 97.07 

I I 

TRUE 
NC. DRIFT 
asa'a aaaaasa 
100 0 
100 3 

1250 -27 
100 5 
100 7 
100 4 
100 7 
100 29 

2500 -29 
100 2 
100 4 
100 -9 
100 5 

1250 -23 
100 8 
200 

to H
 I 

100 0 
100 6 
200 -19 
100 -3 
100 1 
100 -7 
100 -2 
100 -4 
100 -4 
200 -27 
100 3 
100 -4 
100 -1 
100 2 
100 -3 
200 -2 
300 -1 
100 -1 
100 1 
100 -3 

inimum RRF for SPCC(#)=0.10 (0.30 for Chlorobenzene, 1.1,2,2-Tetrachloroethane) 
aximum %Drift for CCC(*)=20% 
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7A 
VOLATILE CONTINUING CALIBRATION CHECK 

Lab Name: Lancaster Laboratories Contract̂  

Lab code: LANCAS case No. : SAS No.: SDG No. :_ 
Instrument ID: HP071S9 Calibration Date: 03/18/04 Time: 13:08 

Lab File ID: nml8c01.d Init. Calib. Date(s): 03/10/04 03/10/04 

Matrix: (soil/water) WATER Level: (low/med) LOW GC Column: DB-624 ID: .25 

COMPOUND 
aaBaBaaaaasaaecsaaaasgaagaaa 

Isopropylbenzene 
Cydohexanone 
1,1,2,2-TetrachloEoethane 
trans-1,4-Dichloro-2-Butene 
Bromobenzene 
1.2.3-Trichloropropane 
n-Propylbenzene 
2-Chlorotoluene 
1,3,5-Trimethylbenzene 
4-Chlorotoluene 
tert-Butylbenzene 
Pentachloroethane 
1.2.4-Trimethylbenzene 
sec-Butylbenzene 
p-Isopropyltoluene 
1.3-Dlchlorobenzene 
1.4-Dichlorobenzene 
n-Butylbenzene 
1,2-Dichlorobenzene 
l,2-Dibromo-3-Chloropropane 
1,2,4-Tricblorobenzene 
Hexachlqrobutadiene 
Naphthalene 
1,2,3-Trichlorobenzene 

a=s«saaMssBM=M=»«"I'",!: 

Dibromofluoromethane 
1,2-Dichloroethane-d4 
Dibromofluoromethane (mzlll) 
l,2-Dichloroethane-d4(mzl04 
Toluene-d8(mzlOO) 
4-Bromofluorobenzene(mzl74) 
Toluene-d8 
4-Bromofluorobenzene 

RRF IRRF100 

1.3563|l. 
.0210 j 0. 

1.0419|0. 
0.3665 j 0. 
0.8142|0. 
0.3239|0. 
2.B393|2. 
0.6534|0. 
2.0299 j 2. 
0.6861j 0. 
0.4690)0. 
0.5420 jo. 
2.1237j2. 
2.2517 j 2. 
2.0373 j2. 
1,3078 j1. 
1.3755 j1. 
1.6682jl. 
1.2961j1. 
0.2319 jo 
0.6524 jo 
0.3424 jo 
2.2548jz 
0.6205|0 
ssasas | a: 
0.2617 jo 
0.0628 jo 
0.2650j 0 
0.0410 jo 
0.8567 jo 
0.4320 j 0 
1.2899|l 
0.4781j 0 

3453 
0136 
8730 
3095 
7919 
2766 
7627 
6318 
0104 
6634 
4656 

.5346 

.1100 

.3876 

.1710 

.3120 

.3664 

.8898 

.2819 

.1767 

.7932 

.4219 

.0932 

.6813 
aasea 

.2570 

.0589 

.2585 

.0383 

.8121 

.4479 

.2316 

.4723 

ACTUAL TRUE * 
CONC. CONG. DRIFT 

SSSdSSSt ssesecsasas SSSSBSS 

99.19 100 -1 
808.50 1250 -35 
83.79 100 -16 
211.14 250 -16 
97.27 100 -3 
85.39 100 -15 
97.30 100 -3 
96.59 100 -3 
99.04 100 -1 
96.70 100 -3 
99.26 100 -1 
98.64 100 -1 
99,35 100 -1 
106.04 100 6 
106.56 100 7 
100.32 100 0 
99.34 100 -1 
113.2B 100 13 
98.91 100 -1 
76.18 100 -24 
109.55 100 10 
123.21 100 23 
80.93 100 -19 
101.67 100 2 

saaaaas aaassaa SBBBS8B 

49.10 50 -2 
46.B8 50 -6 
48.77 50 -2 
46.68 50 -7 
47.39 SO -5 
51.83 50 4 
47.74 50 -5 
49.39 50 -1 

Average %Drift 9 

Minimum RRF for SPCC(#)«0.10 (0.30 for Chlorobenzene, 1 , 1 , 2 , 2-Tetrachloroethane) 
Maximum %Drift for CCC(*)=20% 
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5B 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHDSPHINB (DFTPP) 

Lab Name .• Lancaster Laboratories 

Lab Code; LANCAS Case No.; 

Lab File ID; hd304.d 

Instrument ID; HP04S29 

Contract: 

SAS No.: SDG No.: 

DFTPP Injection Date: 04/28/04 

DFTPP Injection Time: 15:46 

ION ABUNDANCE CRITERIA 
aasssasasBaasssBsss gssa I'saaassaaassaBaaBBaassBasas.: 

30.0 - 60.0% o£ mass 198 
Less than 2.0% of mass 69 
Mass 69 relative abundance 
Less than 2.0% of mass 69 
40.0 - 60.0% of mass 198 
Less than 1.0% of mass. 198 
Base peak, 100% relative abundance 
5.0 to 9.0% o'f mass 198 
10.0 - 30.0% of mass 198 
Greater than 1.00% of mass 198 
Present, and less than mass 443 
Greater than 40.0 % of mass 19B 
17.0 - 23.0% Of mass 442 

3SSSSSSSSSS8 

% RELATIVE 
ABUNDANCE 

48.3 
0 . 0  

79.2 
0.45 
47.5 

0 . 0  
100 .0  
6.34 
20.5 
2.79 
13.3 
85.7 
16 .6  

0.0)1 

0.57)1 

( 19.4)2 

1-Value is % mass 69 2-Value is % mass of 442 

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 

EPA LAB LAB DATE TIME 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED ANALYZED 

assacBaeaSES BSSBSBSSBSBSSa 8S 8SBB 8 S'S CS SB s» StS* SS ========== ssaassaaas 

SSTD080 STD1074 hd305.d 04/28/04 16:09 
SBLKHE1188 SBLKWE118 hd306.d 04/28/04 17:25 
118WELCS8 118HELCS hd307.d 04/28/04 18:37 
N4029 4260940 hd308.d 04/28/04 19:33 
N4029MS 4260940 hd309.d 04/28/04 20:29 
N4029MSD 4260940 hdllO.d 04/28/04 21:25 
PPTCL 4258124 hd311.d 04/2B/04 22:22 
PPTCLMS 4258124 hd312.d 04/28/04 23:18 
TL--A 4258483 hd313.d 04/29/04 00:14 
TL--B 4258486 hd314.d 04/29/04 01:10 
300NV 4258799 hd315.d 04/29/04 02:07 
300NVMS 4258799 hd316.d 04/29/04 03:03 

page 1 of 1 
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2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: Lancaster Laboratories, Contract 

Lab Code: Case No.:_ SAS No.: SDG NO. 

EPA 1 S1 S2 S3 S4 S5 S6 TOT 

SAMPLE NO. | (2PP).# (PHL)# (NBZ)# (FBP)# (TBP)S (TPH) # OUT 

s s SS8 as s st stss a as a I «SSS3B scasss =»===== BB5S3S BSS8SS sstss 

01 SBLICWE1188 | 61 41 83 80 94 83 0 

02 118WELCS8 j 62 41 93 86 98. 90 0 

03 H4029 I 56 38 91 83 80 88 0 

04 H4029MS I 59 41 93 88 78 84 0 

OS N4029MSD 1 58 40 93 93 79 85 0 

06 PPTCL 1 63 40 94 81 100 84 0 

07 PPTCLMS 1 63 42 95 92 103 91 0 

.08 TL--A | 60 39 92 82 88 84 0 

09 TL--B j 59 40 91 85 89 79 0 

:a-0 300NV | 60 -39 95 83 98 8B 0 

11 300NVMS j 64 42 97 94 102 90 0 

12 094 7B j 61 40 92 82 94 86 0 

13 0947A j 62 40 92 B4 96 91 0 

14 6489N | 60 40 93 84 96 71 0 

15 64B9NM5 | 65 42 95 94 102 84 0 

16 6490N 1 51 32 91 85 73 66 0 
17 6491N | 28 18 89 81 47 67 0 
18 14494 j 60 39 91 84 9B 90 0 
19 14794 | 60 39 90 81 94 86 0 

SI (2FP) S 2-Fluorophenol 
S2 (PHD S Phenol-d6 
S3 (NBZ) ts Nitrobenzene-dS 
S4 (FBP) s 2-Fluorobiphenyl 
S5 (TBP) s 2,4,6-Tribromophenol 
S6 (TPH) = Terphenyl-dl4 

QC LIMITS 
(23-94) 
(10-80) 
(54-124) 
(64-112) 
(45-142) 
(53-124) 

# Column to be used to flag recovery values 
* Values outside of contract required QC limits 
D Surrogate diluted out 

page 1 of 1 
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IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: Lancaster Laboratories 

Lab Code: LANCAS Case No.:_ 

Matrix: (soil/water) WATER 

Sample wt/vol: 500 (g/mL)ML 

Level: (low/med) LOW 

% Moisture: not dec: dec: 

Concentrated Extract Volume: 1000 

Injection Volume: l (uL) 

BPC Cleanup: (Y/N) N pH: 

Contract:. 

SAS No.: 

EPA SAMPLE NO. 

I 
SBLKWB1188 | 

I 
SDG No.: 

(UL) 

Lab Sample ID: SBLKWE118 

Lab File ID: hd306.d 

Date Received: 

Date Extracted: 04/28/04 

Date Analyzed: 04/28/04 

Dilution Factor: 1.0 

Extraction: Sepf 

CAS NO . COMPOUND 
CONCENTRATION UNITS: 
(mg/L or mg/Kg) MDL MQ/L 

| 110-86-1----... Pyridine | 0.004 1 u I 
| 106-46-7 i,4-Diohlorobenzene | 0.002 1 u 1 
| 95-48-7 2-Methylphenol | 0.002 1 0 1 
| 106-44-5 4-Methylphenol | 0.004 1 D 1 
| 67-72-1 ttexachloroethane | 0.002 1 u 1 
| 98-95-3 nitrobenzene | 0.002 i o i 
| 87-68-3 Hexachlorobutadiene | 0.002 i U 1 
| 88-06-2 2,4,s-TrichloroDhenol | 0.002 1 U 1 
| 95-95-4 ... 2 , 4 , 5-Trichlorophenol | 0.002 1 11 I 
| 121-14-2 2,4-Dinitrotoluene | 0.002 1 u 1 
| llB-74-1 ... Havachlorobenzene | 0.002 1 U 1 
| 87-86-5 ppntachloroDhenol | 0.006 

1 
j U 1 
1 ... 1 

FORM I SV-1 



4B 
SEMXVDIATILB METHOD BLANK SUMMARY 

EPA SAMPLE NO. 

j SBLKWE118B j 
Lab Name: Lancaster Laboratories Contract: | 

Lab Code: LANCAS case No. : SAS No. : SDG No. : 

Lab File ID: hd306.d Lab Sample ID: SBLKHE118 

Date Extracted: 04/28/04 Extraction: Sep£ 

Date Analyzed: 04/28/04 Time Analyzed: 17:25 

Matrix {soil/water}: WATER Level? (low/med) LOW 

Instrument ID: HP04629 
THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

J 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 

COMMENTS: 

EPA LAB | LAB DATE 
SAMPLE NO. SAMPLE ID j FILE ID ANALYZED 

BsaassBasaea ssssassssaaB S8 I ss'sB'ssBBSBsaaa sssss'ssatsasass 

118WELCS8 11BWELCS | hd307.d 04/28/04 
N4029 4260940 j hd308.d 04/28/04 
N4029MS 4260940 j hd309.d 04/28/04 
N4029MSD 4260940 | hd310.d 04/28/04 
PPTCL 4258124 j hd311.d 04/28/04 
PPTCLMS 4258124 | hd312.d 04/28/04 
TL--A 4258483 j hd313.d 04/29/04 
TL--B 4258486 j hd314.d 04/29/04 
300NV 4258799 j hd315.d 04/29/04 
300NVMS 4258799 j hd316.d 04/29/04 
0947B 4259583 j hd342.d 04/29/04 
0947A 4259584 j hd343.d 04/29/04 
6489N 4261122 j hd344.d 04/29/04 
64B9NMS 4261122 j hd34S.d 04/29/04 
6490N 4261126 j hd346.d 04/29/04 
6491N 4261130 j hd347.d 04/30/04 
14494 4261536 j hd348.d 04/30/04 
14794 4261537 j hd349.d 

1 

04/30/04 

. H 

i li 
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UATER GC/HS SEHIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: LANCASTER LABS 

UNSPlKED:hd30B.d 
N4029 4260940 
AMT USED J30.0 ml 
FINAL VOLsl ml 

INSTRUMENT: KP04629 

ZHOISTURE: 

COMPOUND 
NAHE 

Pyridine 
1,4-Diehlorcbcnzene 
2->";thylphen:l 
A-.Vethylphenel 
He-achloroetxnne 
Nitrobenzene 
Hex achl or obu: ad i enc 
2,4,6-Tri chloropbcnol 
2,4,5-Trichlorophcnol 
2,z-Dinitrotoluene 
KexochIorobenzene 
Pentach1orophcnoI 

Lab Code: LANCAS 

MATRIX SPIKE:JidJ09.d 
N4029H5 4260940 
AMT USED: 330.0 ml 

FINAL VOL: 1 ml 

DILUTION FACTOR: 1 

EXTRACT SPIKE LEVU: 303.03 

SPIKE DUPLlCATE:hd3!0.d 
H4029HSD 4260940 
AMT USED: 330.0 ml 

FINAL VOL: 1 ml 

BATCH: 04118WAE026 

MS NSO US CONC ; MS CONC MSB CONC MS REC MS) REC Range INSPEC RPO RPD INSPEC 
SPIKE SPIKE UG/L UG/L UG/L X X LOWER-UPPER X MAX 

303.03 303.03 ND 180.01 177.70 59 59 31- 88 YES 1 30 YES 
303.03 303.03 ND 228.40 183.18 75 60 42-105 YES 22 30 YES 
303.03 303.03 ND 214.95 212.9S 71 70 34-119 YES 1 30 YES 
303.03 303.03 . ND 204.71 195.66 68 65 30-114 YES 4 30 YES 
303.03 303.03 ND 185.83 149.06 61 49 20-116 YES 22 30 YES 
303.03 303.03 ND 262.32 251.88 87 83 43-133 YES 4 30 YES 
303.03 3Q3.03 ND 172.60 150.11 57 50 31-122 YES 14 30 YES 
303.03 303.03 ND 213.71 220.65 71 73 31-140 YES 3 30 YES 
303.03 303.03 ND 244.80 246.76 81 81 38-13B YES 1 30 YES 
303.03 303.03 ND 283.93 282.59 94 93 43-145 YES 0 30 YES 
303.03 303.03 ND 255.75 237.98 84 79 65-114 YES 7 3D ' YES 
303.03 303.03 ND 212.29 205.BO 70 68 20-130 YES 3 30 YES 



Lancaster Laboratories, Inc. 
UATER Seati Volatile Laboratory Control Sample Recovery 

LAB NAME: LANCASTER LABS LAB CODE: LAHCAS INSTRUMENT: HP04629 
Method: SW-846 8270C File 10: h(B07.d 

LCS SAMPLE NO: 118UELCS BATCH: 04118UAE026 

B9EBagBgeaa!iaB5a 

Sample Code: 

sassssaasassss 

118UELCSB 

COMPOUND NAME SPIKE LCS OINC OCREF REC RANGE INSPEC 
LEVEL UG/L X LOHER-UPPER 

Pyridine 200.00 104.34 52 31 88 YES 
1,4-0ichlorobenzene 200.00 147.44 74 41 102 YES 
2-Nethylphenol 200.00 155.69 78 56 105 YES 
4-Herhylphenol 200.00 i45.re 73 52 97 YES 
Bexachloroethane 200.00 120.75 60 22 102 YES 
Nitrobenzene 200.00 175.03 88 

57 
63 112 YES 

HexachIorobutsdiene 200.00 114.18 
88 
57 20 111 YES 

2,4,6-Triehlorophenol 200.00 167.09 84 71 109 YES 
2,4,5-Triehlorophenol 200.00 172.89 86 70 115 YES 
2,4-Dinitrotoluene 200.00 188.91 94 75 122 YES 
Hexachlorobenzene 200.00 164.55 82 71 110 YES 
Pentachlorophenol 200.00 162.48 B1 50 112 YES 

NC = Could not calculate 
Comments: 
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BB 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

Lab Name: LANCASTER LABS 

Lab Code: LANCAS Case No. 

Contract 

SAS No.: SDG No.: 

Lab File ID (Standard): hd305.d 

Instrument ID: HP04629 

Date Analyzed: 04/28/04 

Time Analyzed: 16:09 

01 
02 
03 
04 
05 
06 
07 
0 8  
09 
10 
11 

12 HOUR STD 
UPPER LIMIT 
LOWER LIMIT 

EPA SAMPLE 
NO. 

SBLKWE1188 
118WELCSB 
N4029 
N4029MS 
N4029MSD 
PPTCL 
PPTCLMS 
TL--A 
TL—B 
300NV 
300NVMS 

ISl(DCB) 
AREA i 

isaaasBBss 
203029 
4060S8 
101515 

traasBSSasE 

—(33SES(BEESISS8 

194574 
195250 
189477 
191737 
189072 
185421 
175557 
191142 
186588 
195196 
177162 

RT 

12.539 
13.039 
12.039 
aassass 

12.547 
12.543 
12.535 
12.541 
12.540 
12.533 
12.537 
12.535 
12.535 
12.537 
12.542 

IS2(NPT) 
AREA 8 

ESBBaaasaa 

' 522700 
1045400 
261350 

S8SBES3SECE33S3SS 

543438 
512504 
513760 
525135 
498669 
489427 
463579 
516854 
490027 
499364 
471052 

RT # 
ssscsas 
16.278 
16.778 
15.778 

16.274 
16.281 
16.273 
16.279 
16.27B 
16.277 
16.278 
16.272 
16.272 
16.275 
16.280 

IS3(ANT) 
AREA ( 

353701 
707402 
176851 

ssaassaaas 

as Eaaaaaassaa siaia 

350337 
353813 
334510 
358865 
326501 
325023 
309382 
331214 
307678 
342797 
316826 

RT # 
.aasaaas8E« 
21.663 
22.163 
21.163 

sssseaa 
21.660 
21.674 
21.657 
21.672 
21.668 
21.663 
21.667 
21.657 
21.653 
21.660 
21.663 

151 (DCB) E= l,4-Dichlorobenzene-d4 
152 (NPT) » Naphthalene-d8 
153 (ANT) » Acenaphthene-dlO 
AREA UPPER LIMIT (advisory) = +100% of internal standard area 
AREA LOWER LIMIT (advisory) = -50% of internal standard area 
RT UPPER LIMIT = +0.50 minutes of internal standard RT 
RT LOWER LIMIT = -0.50 minutes of internal standard RT 

£ Column used to flag internal standard are and RT values with an asterisk 
* Values outside of QC limits. 
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ec 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

Lab Name: LANCASTER LABS Contract: 

Lab Code: LANCAS Case No.: * SAS No.:_ SDQ No.: 

Lab File ID (Standard): hd305.d Date Analyzed: 04/28/04 

Instrument ID: HP04629 Time Analyzed: 16:09 

01 
02 
03 
04 
05 
0 6  
07 
OB 
09 
10 
11 

IS4 (PHN) IS5 (CRY) IS6(PRY) 
RT # AREA £ RT # AREA S RT # AREA # RT # 

sasaeeasssse sossaststtassss saSBSU Aaaaaascas ====== 
bsbbbb.bbbs aas'a'ass 

12 HOUR STD 5X9324 26.246 434978 33.163 544829 38.940 
UPPER LIMIT 1038648 26.746 869956 33.663 1089658 39.440 
LOWER LIMIT 259662 25.746 2174B9 32.663 272415 3B.440 

SSSSS8SS38S3 383338==== 88SSSSS saassssesa 88383=8 BBBBSSSBBB 3838883 

EPA SAMPLE 
NO. 

a'sssssssssss sssaesassa s'ssasas aaaasasBsa 'sassaaa BBBBBBBBBB 883.8338 

SBLKHB1188 514480 26.238 396735 33.142 497007 38.921 
118WELCS8 528120 26.239 418781 33.161 520238 38.946 
N4029 503806 26.233 390045 33.136 475982 38.924 
N4029MS 519256 26.237 43B071 33.159 522949 38.941 
N4029MSD 487647 26.232 396704 33.152 509924 38.936 
PPTCL 479781 26.232 401649 33.131 525309 38.908 
PPTCLMS 454183 26.241 364215 33.153 448413 38.938 
TL—A 477923 26.233 3B0364 33.137 488408 38.917 
TL--B 434133 26.225 371013 33.129 478344 38.908 
300NV 506095 26.226 408626 33.130 509808 38.919 
300NVMS 466353 26.237 390868 33.149 498608 38.932 

154 (PHN) = Phenanthrene-dlO 
155 (CRY) = Chrysene-dl2 
156 (PRY) = Perylene-dl2 
AREA UPPER LIMIT (advisory) = +100% of internal standard area 
AREA LOWER LIMIT (advisory! = -50% of internal standard area 
RT UPPER LIMIT » +0.S0 minutes of internal standard RT 
RT LOWER LIMIT = -0.50 minutes of internal standard RT 

# Column used to flag internal standard are and RT values with an asterisk 
* Values outside of QC limits. 
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6B SEHIVOLATILE ORGAN1CS IH1TIAL CALIBRATION OATA 

lab Name: Lancaster laboratories contract:_ 

lob Code: LANCAS Case Ho-: SAS Mo,: 
Instrument ID: HP04629 Calibration Date(s): 04/27/04 

SOG No-: 

Min RRF for SPCCCS) » 0.050 

Calibration Times: 08:21 

Hax XRSD for CCCC*) = 30X 

04/27/04 

13:10 

LAB FILE ID: 
RRF50 = hdZfil.d 

RRF5 = hdZBA.d 
RRFB0 = hd283.d 

RRF1S = hd2B5.d 
RRF120 = hd2B2.d 

COMPOUND 
:=se««S3-
1,4-Dioxane 
N-N itrosodimethylamine 
Pyridine 
2-Picoline 
Aniline 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1.3-Dichlorobenzene 
1.4-Oichtorobenzene 
Benzyl alcohol 
1,2-D ichlorobentene 
2-Hethylphenol 
2,2'-oxybis{1-Chloropropane) 
bis(2-Chloroisopropyl)ether 
Acetophenone 
N-Nitroso-di-n-propylamine 
4-Methylphenol 
p-Toluidine 
Rexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Oimethylphenol 
bis(2-Chloroethoxy)oie thane 
Benzoic acid 
2,4-Dichlorophenol 
1.2.4-Triehlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
Caprolactam 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
1-HethyInaphthaiene 
HexachIorocyclopentadi ene 
2,4,6-Trichlorophenol 
2.4.5-Trichlorophenol 
Biphenyl 
D (phenyl 
1,1'-Biphenyl 
2-CMoronaphtha lene 
Diphenyl ether 
2-Nitroaniline 
DimethylphthaUte 
2,6-Dinitrotoluene 
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2,4-Oinitrophenol 
4-Nitrophenol 
Oibenzofuran 

RRF5 RRF15 fi 
aaaass ggsase a 
0.432 0.474 
0.858 0.904 
1.327 1.357 
1.248 1.262 
1.654 1.815 
1.492 1.498 
1.176 1.190 
1.051 1.078 
1.507 1.491 
1.503 1.578 
0.672 0.605 
•1.476 1.435 
0.987 1.016 
1.510 1.453 
1.510 1.453 
1.557 1.513 
0.988 1.008 
0.999 0.994 
1.546 1.554 
0.611 0.616 
0.486 0.516 
0.835 0.878 
0.243 0.257 
0.421 0.431 
0.436 0.454 
0.207 0.224 
0.421 0.449 

I 0.492 0.504 
0.970 0.983 
0.387 0.439 

• 0.149 0.169 
I 0.120 0.136 
« 0.322 0.336 
| 0.728 0.761 

0.681 0.716 
k 0.075 0.124 
* 0.357 0.390 

0.395 0.401 
1.513 1.475 
1.503 1.475 
1.503 1.475 
1.256 1.265 
0.820 0.849 
0.381 0.400 
1.475 1.493 
0.371 0.387 
1.608 1.634 
0.306 0.325 
1.061 1.049 

9 0.15C 0.178 
# 0.188 0.223 
j 1.766 1.782 

RRF30 RRF50 

0.492 
0.906 
1.347 
1.262 

680 
1.410 
1.093 
1.032 
1.485 
1.507 
0.635 
1.402 
0.964 
1.383 
1.383 
1.432 
0.918 
0.952 
1.469 
0.618 
0.508 
0.867 
0.263 
0.416 
0.450 
0.226 
0.431 
0.486 
0.935 
0.416 
0.160 
0.126 
0.326 
0.716 
0.^97 
0.134 
0387 
0.403 
1.483 
1.483 
1.483 
1.247 
0.835 
0385 
1.461 
0.395 
1.641 
0.329 
1.030 
0.197 
0.224 
1.744 

RRFB0 RRF120 

0.418 
0.835 
1.230 
1.190 
1.729 
1.449 
1.143 
1.060 
1.483 
1.546 
0.694 
1.435 
1.011 
1.450 
1.450 
1.519 
0.974 
1.052 
1.595 
0.632 
0.520 
0.868 
0.258 
0.427 
0.431 
0.257 
0.451 
0.500 
0.941 
0.426 
0.162 
0.129 
0.339 
0.739 
0.706 
0.162 
0.399 
0.425 
1.420 
1.420 
1.420 
1.239 
0.830 
0.401 
1.481 
0395 
1.616 
0.337 
1.037 
0.234 
0.249 
1.784 

0.446 
0.893 
1.320 
1.169 
1.589 
1.461 
1.215 
1.085 
1.475 
1.543 
0.695 
1.447 
0.986 
1.425 
1.425 
1.520 
0.978 
1.009 
1.451 
0.624 
0.528 
0.859 
0.268 
0.422 
0.440 
0.283 
0.440 
0.490 
0.950 
0.408 
0.164 
0.124 
0.332 
0.757 
0.704 
0.172 
0.390 
0.404 
1.490 
1.490 
1.490 
1.243 
0.823 
0.401 
1.447 
0.391 
1.622 
0.330 
1.044 
0.241 
0.251 
1.713 

RRF 

0.422 
0.830 
1.036 
0.971 
1.559 
1.419 
1.126 
1.034 
1.456 
1.491 
0.653 
1.373 
0.985 
1380 
1380 
1.509 
0.950 
0.997 
1.435 
0.603 
0.513 
0.866 
0.266 
0.433 
0.435 
0326 
0.446 
0.489 
0.948 
0.395 
0.159 
0.131 
0.346 
0.763 
0.714 
0.164 
0.385 
0.424 
1.439 
1.439 
1.439 
1.220 
0.800 
0.401 
1.456 
0.396 
1.600 
0.340 
1.032 
0.279 
0.271 
1.751 

RRF 

0.447 
0.871 
1.269 
1.184 
1.671 
1.455 
1.157 
1.057 
1.483 
1.528 
0.659 
1.428 
0.992 
1.434 
1.434 
1.508 
0.969 
1.001 
1.508 
0.617 
0.512 0.862 
0.259 
0.425 
0.441 
0.254 
0.440 
0.493 
0.955 
0.412 
0.161 
0.128 
0.334 
0.744 
0.703 
0.139 
0.385 
0.408 
1.468 
1.468 
1.468 
1.245 
0.826 
0.395 
1.469 
0.389 
1.620 
0.328 
1.042 
0.213 
0.234 
1.757 

% RSO 
7 
4 10 
9 6 2 
4 
2 
1 

• 2 
5 
3 
2 
3 
3 
3 
3 
3 
4 
2 
3 
2 
3 
2 
2 

18 
3 
1 2 
5 
4 
4 
3 
3 
2 

26 
4 
3 2 2 
2 
1 
2 2 1 2 1 
4 1 

22 12 
2 

CAL. 
METHOD 

AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 

1STDE& 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 

1ST0EG # 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 
AVG 

1STOEG e 
AVG # 
AVG 
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F0RH VI SV-1 



6C 
SEMIVOLATILE ORGAHICS INITIAL CALIBRATION DATA 

Lab Name: Lancaster Laboratories Contract:, 

Lab Code: LANCAS Case No.: SAS Mo.: 

Instrument ID: HP04629 Calibration Date(s): 04/27/04 

SDG No.: 

Calibration Times: 08:21 

Hin RRF for SPCC<#) a 0.050 Ha* XRSD for CCCC*) » 30* 

04/27/04 

13:10 

LAB FILE ID: 
RRF50 a hd281.d 

RRF5 = hd2B4.d 
RRFB0 » hd2B3.d 

RRF15 a hd2B5.d 
RRF120 = hd282.d 

RRF30 a hd286.d 

C0HP0URD 

2,4-Dinttrotoluene 
1-Naphthylamine 
2,3,4,6-Tetrachlorophenol 
2-Maphthylamine 
Diethylphthalate 
Fluorene 
4-Chlorophenyl-phenylether 
4-Nitroaniline 
4,6-Dinitro-2-methyIphenol 
N-Nitrosadiphenylamine (1) 
1,2-DiphenylhydTazlne 
4-Bromophenyl-phenylether 
Kexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazote 
Di-n-butylphthalate 
Fluoranthene 
Benzidine 
Pyrene 
Butylbenzylphthalate 
3,3'-Diehtorobenzidine 
4,41•Methylenebis(2-Cbloroani 
Benzolalanthracehe 
Chrysene 
bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
7,12-Dimethylbehzta] anthracene 
Benzolb)fluoranthene I 
Benzolklfluoranthene | 
Benzotajpyrene 
Indeno(1,2,3-cd)pyrene 
D i bent(a,h)anth racene 
Benzolg.h,iIperylene 

2-Fluorophenol 
Phenol-d5 
Phenol-d6 
Nitrobenzene-dS 
2-Fluorobiphenyl 
2,4,6-Trfbromophenol 
Terphenyl-d14 

RRF5 

0.441 
0.816 
0.193 
0.867 
1.350 
1.294 
0.471 
0.340 
0.139 

' 0.656 
0.995 
0.210 
0.317 
0.127 
1.288 
1.260 
1.177 
1.596 
1.107 
0.780 
1.537 
1.047 
0.524 
0.190 
1.122 
1.088 
1.552 
2.059 
0.477 
1.128 
1.112 
1.025 
1.404 
1.267 
1.464 

1.230 
1.408 
1.408 
0.477 1.406 
0.272 
0.838 

X CAL. 
RRF15 RRF30 RRF50 RRF80 RRF120 RRF RRF RSD METHOD 
- - - 8SSSSS ir i--"B ssssss SSS3S8 Bassss 3SSSS —ttb'.I.:— 
0.466 0.473 0.497 0.485 0.505 0.478 5 AVG 
0.856 0.870 0.921 0.866 0.832 0.860 4 AVG 
0.225 0.229 0.240 0.236 0.242 0.228 8 AVG 
0.971 1.006 1.032 0.981 0.964 0.970 6 AVG 
1.402 1.344 1.374 1.367 1.366 1.367 1 AVG 
1.317 1.310 1.343 1.301 1.321 1.315 1 AVG 
0.501 0.486 0.475 0.467 0.471 0.478 3 AVG 
0.358 0.352 0.360 0.350 0.369 0.355 3 AVG 
0.15B 0.166 0.185 0.185 0.201 0.172 -13 AVG 
0.670 0.633 0.649 0.663 0.641 0.652 2 AVG 
0.975 0.953 0.944 0.947 0.918 0.«5 3 AVG 
0.198 0.192 0.196 0.196 0.189 0.197 4 AVG 
0.312 0.307 0.305 0.304 0.303 0.308 2 AVG 
0.144 0.152 0.169 0.173 0.185 0.159 13 AVG 
1.247 1.220 1.220 1.191 1.1® 1.226 3 AVG 
1.296 1.252 1.246 1.245 1.234 1.256 2 AVG 
1.242 1.204 1.246 1.237 1.223 1.222 2 AVG 
1.691 1.602 1.663 1.610 1.620 1.630 2 AVG 
1.146 1.113 1.146 1.130 1.095 1.123 2 AVG * 
1.011 1.068 1.089 1.017 1.022 0.998 11 AVG 
1.533 1.430 1.456 1.456 1.481 1.483 3 AVG 
1.060 1.041 1.104 1.066 1.103 1.070 3 AVG 
0.602 0.5BB 0.573 0.553 0.506 0.558 7 AVG 
0.213 0.219 0.219 0.202 0.188 0.205 7 AVG 
1.143 1.076 1.096 1.082 1.089 1.101 2 AVG 
1.093 1.061 1.032 1.016 0.99B 1.048 4 AVG 
1.520 1.455 1.558 1.487 1.540 1.519 3 AVG 
2.022 1.885 2.169 2.045 2.221 2.067 6 AVG 
0.519 0.511 0.544 0.526 0.554 0.522 5 AVG 
1.121 1.118 1.174 1.152 1.246 1.156 4 AVG 
1.119 1.080 1.112 1.026 1.007 1.076 4 AVG 
1.061 1.074 1.048 1.053 1.040 1.050 2 AVG * 
1.443 1.407 1.201 1.215 1.292 1.327 8 AVG 
1.313 1305 1.159 1.147 1.208 1.233 6 AVG 
1.495 1.428 1.233 1.206 1.295 1.354 9 AVG 

1.190 1.204 1.184 1.189 1.160 1.193 2 AVG 
1.435 1.334 1.463 1.426 1.406 1.412 3 AVG 
1.435 1.334 1.463 1.426 1.406 1.412 3 AVG 
0.503 0.504 0.508 0.508 0.502 0.500 2 AVG 
1.405 1.386 1-378 1.412 1.352 1.390 2 AVG 
0.286 0.293 0.304 0.299 0.313 0.295 5 AVG 
0.895 0.843 0.874 0.830 0.846 0.854 3 AVG 

11) Cannot be separated from Diphenylamine 
4,6-Dini tro-2-methylphenol and 4-Nitrophenol are at 10 ng/ul in the 5 standard. 
Benzoic acid, Pentachlorophenol and 2,4-Oinitrophenol are at 15 ng/ul m the 5 standard. 
Benzidine Levels in the 5,15,30,50,80,120 standards are 15,45,90,150,240,360 ng/ul, respectively. 
Benzoic acid. Pentachlorophenol and 2,4-0initrophenol are at 15 ng/ul, 30 ng/ul,40 ng/ul in the 5 ,15, 30 standards, 
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7B 
SEMIVOLATILE CONTINUING CALIBRATION CHECK 

Lab Name: Lancaster Laboratories Contract 

Lab Code: LANCAS Case No. SAS No.: SDG No. 

Instrument ID: HP04629 Calibration Date: 04/29/04 Time: 18:59 

Lab File ID: hd341.d Init. Calib. Date(s) ; 04/29/04 04/29/04 
Init- Calib. Times(s): 11:20 15:55 

Win RRF for SPCC{#) = 0.050 Max %Drift for CCC(*) = 20% 

COMPOUND 

1,4-Dioxane 
N-Nitrosodimethylamine 
Pyridine 
2-Picoline 
Aniline 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
Benzyl alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
2,2'-oxybis[1-Chloropropane) 
bis(2-Chloroisopropyl)ether 
Acetophenone 
N-Ni troso-di-n-propylamine 
4-Methylphenol 
0-Toluidine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy)methane 
Benzoic acid 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
Caprolactam 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
1-Methylnaphthalene 

# Hexachlorocyclopentadiene 
I — 

| j ACTUAL| TRUE | % 1 
RRF |RRF50 j CONC. | CONC. DRIFT j 

SSS8S9 1 iissa38 I B3SSS8S j HBSBSSB j s'sas'sss 1 
0.3751 0.4271 56.890| 50.0 14 | 
0.876j 0.902| 51.530j 50.0 3 j 
1.316| 1.323| 50.230j 50.0 0) 
1.162| 1.254) 53.980j 50.0 8) 
1.622| 1.696) 52,270| 50.0 5 j 
1.396) 1.393) 49.900j 50.0 0* 
1.127) 1.104) 48.970) 50.0 —2) 
1.017) 1.043| 51.260) 50.0 3) 
1.467| 1.497) 51.030) 50.0 2| 
1.4B4| 1.508) 50.820) 50.0 2* 
0.648 j 0.674| 51.980| 50.0 4 | 
1.409| 1.384) 49.090j 50.0 -2 j 
0.982j 0.967j 49.250| 50.0 -21 
1.407) 1.364 j 48.460 j 50.0 -3 | 
1.407 j 1.364) 48.460 j 50.0 -3 j 
1.497| 1.516) 50.630| 50.0 
0.957j 0.944) 49.290| 50.0 -1# 
0.975| 0.980] 50.280j 50.0 1| 
1.5041 1.5271 50.770j 50.0 2 j 
0.619j 0.635j 51.280| 50.0 3i 
0.518) 0.537) 51.860j 50.0 4) 
0.8711 0.885) 50.800| 50'.0 2] 
0.233| 0.249) 53.420| 50.0 7* 
0.413 j 0,433 j 52.430| 50,0 51 
0.439j 0.452j 51.460) 50.0 3 j 
0.163| 0.158j 48.330| 50.0 -3) 
0.427| 0.442| 51.800| 50.0 4* 
0.479j 0,488j 50.980| 50.0 2| 
0.932| 0.964) S1.740| 50.0 3 | 
0.420) 0.434) 51.740) 50.0 3 j 
0.161) 0.174) 54.100j 50.0 8* 
0.125) 0.126) 50.610j 50.0 1| 
0.3191 0.334| 52.280| 50.0 5* 
0.7251 0.746j 51.450| 50.0 3) 
0.6B9| 0.710| 51.520| 50.0 3) 
0.1431 0.181) 50.740j 50.0 

1 I 1 

1# 
1 
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7C 
SEMIVOLATILE CONTINUING CALIBRATION CHECK 

Lab Name: Lancaster Laboratories Contract: 

Lab Code: LANCAS Case NO.: SAS No.: SDG NO.: 

Instrument ID: HP04629 Calibration Date: 04/29/04 Time: 1B:S9 

Lab File ID: hd341.d Init. Calib. Date(s): 04/29/04 04/29/04 

Init. Calib. Times(s): 11:20 15:55 

Min RRF for SPCC(#) = 0.050 Max %Drift Eor CCC( •} = 20% 

I ACTUAL TRUE % ] 

| COMPOUND RRF RRF50 CONC. CONC. DRIFT j 
rsSSS6SS»es'SS8SSKS88388SSSS8SSSSexBSSSSS>8S 8SBSBS SSBSSS Bsssaas 3SB8S8S =>=•===== | 

* 2,4,6-Trichlorophenol 0.353 0.366 51.070 50.0 2* 
| 2,4,5-Trichlorophenol 0.391 0.392 50.110 50.0 °l 

j Biphenyl 1.436 1.4B6 51.750 50.0 4| 
| Diphenyl 1.436 1.486 51.750 50.0 4 j 

j 1,1'-Biphenyl 1.436 1.486 51.750 50.0 4 | 
| 2-Chloronaphthalene 1.228 1.259 51.250 50.0 3 j 

j Diphenyl ether 0.805 0.815 50.570 50.0 1| 
j 2-Nitroaniline 0.387 0.389 50.210 50.0 oj 
j Dimethylphthalate 1.448 1.493 51.570 50.0 3| 
j 2,6-Dinitrotoluene 0.383 0.399 52.070 50.0 4I 
| Acenaphthylene 1.734 1.797 51.840 50.0 4i 
| 3-Nitroaniline 0.328 0.336 51.130 50.0 2 j 
* Acenaphthene 1.038 1.065 51.290 50.0 3* 
# 2,4-Dinitrophenol 0.174 0.176 46.880 50.0 -6# 

0# # 4-Nitrophenol 0.237 0.237 49.950 50.0 
-6# 
0# 

| Dibenzofuran 1.707 1.714 50.220 50.0 o| 
j 2,4-Dini trotoluene 0.467 0.481 51.450 50.0 3 j 
j 1-Naphthylamine 0.996 0.982 49.330 50.0 -lj 
j 2,3,4,6-Tetrachlorophenol 0.198 0.203 51.200 50.0 2 j 
| 2-Naphthylamine 1.016 1.049 51.650 50.0 3 j 

j Diethylphthalate 1.371 1.358 49.530 50.0 -lj 
) Fluorene 1.306 1.328 50.850 50.0 2 j 
j 4-Chlorophenyl-phenylether 0.465 0.470 50.540 50.0 lj 
j 4-Nitroaniline 0.356 0.366 51.400 50.0 3 j 
j 4,6-Dinitro-2-methylphenol 0.160 0.168 52.460 50.0 5 | 
* N-Nitrosodiphenylamine (l) 0.610 0.633 51.820 50.0 4* 
j 1,2-Diphenylhydrazine 0.934 0.955 51.110 50.0 21 
) 4-Bromophenyl-phenylether 0.188 0.195 51.930 50.0 4 j 
j Hexaehlorobenzene 0.303 0.316 52.110 50.0 4 j 
* Pentachlorophenol 0.135 0.126 44.840 50.0 -10 « 
| Phenanthrene 1.216 1.235 50.780 SO.O 2 | 
| Anthracene 1.246 1.261 50.600 50.0 lj 

j Carfoazole 1.201 1.233 51.320 50.0 3i 
| Di-n-butylphthalate 1.586 1.642 51.760 50.0 4 j 
* Fluoranthene 1.109 1.144 51.620 50.0 3* 
| Benzidine 

1 
0.943 1.017 161.710 150.0 81 

1 
(1) Cannot be Separated from Diphenylamine 

FORM VII SV-1 
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7C cont 
SEMIVOLATILE CONTINUING CALIBRATION CHECK 

Lab Name: Lancaster Laboratories Contract: 

Lab Code: LANCAS Case No.: SAS No.: SDG No.: 

Instrument ID: HP04629 Calibration Date: 04/29/04 Time: 18:59 

Lab File ID: hd341.d Init. Calib. Date(s): 04/29/04 04/29/04 

Init. Calib. Times(s): 11:20 15:55 

Min RRF for SPCC{#)' =• 0.050 Max %Drift for CCC( *) = 20% 

1 1 ACTUAL TRUE % | 
j COMPOUND 1 RRF RRF50 CONC. CONC. DRIFT j 
1 ssssssassssssss'sssvoesssssssss 1 58SSB8 sssaas S83898S 88888.98 SS8S33S1 

j Pyrene 1 1.404 1.362 48.510 50.0 -3 | 
j Butylbenzylphthalate | 0.986 0.981 49.770 50.0 oj 
j 3,3'-Dichlorobenzidine j 0.566 0.586 51.830 50.0 4 j 
j 4,4'-Methylenebis(2-Chloroanil 0.206 0.216 52.640 50.0 5 | 
j Benzo(a)anthracene | 1.074 1.076 50.090 50.0 oj 
j Chrysene I 1.038 1.068 51.450 50.0 3 j 
j bis(2-Ethylhexyl)phthalate j 1.329 1.339 50.390 50.0 lj 
* Di-n-octylphthalate | 1.857 1.810 48.750 50.0 -2* 
| 7,12-Dimethylbenz[a]anthracene 0.548 0.535 48.870 50.0 "21 

j Benzo(b)fluoranthene | 1.220 1.213 49.720 50.0 "l| 
j Benzo(k)fluoranthene | 1.169 1.146 49.010 50.0 -2 j 
* Benzo(a)pyrene I 1.162 1.179 50.730 50.0 1* 
| Indeno(1,2,3-cd)pyrene | 1.401 1.503 53.640 50.0 71 

j Dibenz(a,h)anthracene | 1.301 1.358 52.220 50.0 *j 

j Benzo(g,h,i)perylene | 1.402 1.469 52.390 50.0 5 j 
1  g • g s s s s t s r : r ; T s s r 7 ? |  s a a s s a  sassae aaBeaaa tsaaaass aassaaaI 

j 2-Fluorophenol I 1.176 1.200 51.000 50.0 2 [ 
j Phenol-d5 I 1.396 1.391 49.B20 50.0 0| 
j Phenol-d6 j 1.396 1.391 49.820 50.0 oj 
| Ni trobenzene-d5 | 0.499 0.531 53.240 50.0 sj 

| 2-Fluorobiphenyl I 1.380 1.403 50.830 50.0 2 j 
j 2,4,6-Tribromophenol I 0.290 0.289 49.B90 50.0 oj 
j Terphenyl-dl4 | 
1 1 

0.802 0.788 49.100 50.0 -2 j 

Average %Dri£t: 3 
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APPENDIX A 

GC VOLATILES 
DATA DELIVERABLES FORMS 



Quality Control Summary 
SDG8 AC097 

Surrogate Recovery 
Volatiles by GC - Water 

1 LL Sample Dilution 1B4CB-H 1B4CB-P TOTI 1 Sample# Code Factor Water-HALL 
6 Recovery 

Water-PID 
Recovery 

OUT | 

) 3533488 07549 1.0 94 100 | 
i 3533489 07548 1.0 91 100 
I 3533490 07552 20.0 97 
1 3533491 07553 100.0 100 
] 3533492 07554 200.0 105 
1 3533493 07555 50.0 103 
1 3533494 07556 100.0 102 1 3533495 07557 50.0 102 
I 3533496 07558 10.0 102 
1 3533497 07559 200.0 103 
1 3533498 07560 10.0 100 
I 3533499 07578 1.0 90 102 
1 3534617 07561 1.0 98 101 1 3534618 07562 1.0 100 J 3534619 07563 1.0 93 101 I 3534620MS 07563 1.0 116 106 1 3534621MSD 07563 1.0 111 103 
I 3534622 07564 1.0 102 
1 3534623 07579 1.0 95 102 1 3534624 07565 1.0 100 I 3534625 07566 1.0 103 
1 BLK2023 METHOD BLANK 1.0 93 101 
1 BLK2024 METHOD BLANK 1.0 96 102 
I BLK2025 METHOD BLANK 1.0 102 
I BLK2031 METHOD BLANK 1.0 99 
1 BLK2032 METHOD BLANK 1.0 100 1 LC52036 LAB CONTROL 1.0 106 106 
1 LCS2039 LAB CONTROL 1.0 102 

* = Values outside quality control limits. 
D = Surrogates diluted - not counted towards total out. 

TOT OUT = Total 8 of surrogates with recovery outside control limits. 
Control limits 
Lower Upper 

1B4CB-H = l-Bromo-4-Chlorobensene (Water - HALL) 65 134 
1B4CB-P =• l-Bromo-4-Chlorobensene (Water - PID) 79 126 

Page 1 of 1 



A Lancaster Laboratories 
2425 NJWHalljnd Pte • lincoter, to17HH Quality Control Summary 

SDGS RCS37 

Method Blank 
Volatiles by GC - Water 

Blank ID : BLK5501 Batch Number. 
Date : 04/08/04 Time 
Instrument 5890-55 Matrix 

04099A55A 
14:06 
Water 

| Sample Information 

1 LL I Sample I Analysis 
I Samples I Code 1 Date 

1 
Time 

I LCS5501 1 LAB CONTROL t 04/08/04 15:18 
I LDS5501 I LAB CON DOP I 04/08/04 15:54 
I 4246375 I M21— 1 04/08/04 16:30 
I 4249551 1 EOM02 1 04/08/04 17:06 
I 4249555 1 EOM03 f 04/08/04 17:42 
1 4249552 ) EOM01 1 04/08/04 18:18 
I 4249553 1 EOM05 1 04/08/04 18:54 
t 4249554 I EOM04 1 04/08/04 19:30 
I 4246375MS I M21— 1 04/08/04 21:17 
I 4249552 | EOM01 I 04/08/04 

1 
23:16 

1 Method Blank Results 1 

1 CAS I Compound I Blank 1 LOQ | MDL I 
I Number 1 I Cone. 

1 
1(UG/L) 1(DG/L) 1(UG/L) 1 

1 1330-20-7 | TOTAL XYLENES I ND I 3 1 .6 1 
I 75-65-0 I TERT-BUTYL ALCOHOL 1 ND 1 100 1 20 I 
1 1634-04-4 | METHYL T-BOTYL ETHER 1 ND 1 1 1 .3 1 
1 71-43-2 | BENZENE 1 ND I 1 I -2 1 
I 108-88-3 I TOLUENE 1 ND 1 1 1 .2 | 
I 100-41-4 | ETHYLBENZENE 

1 
I ND I 1 1 .2 1 

LOQ = Limit of Quantitation; MDL = Method Detection Limit 
ND = None. Detected; * •» Above Limit of Quantitation 
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A anr aster Laboratories 
2425 New HoBand W» • UftCtttBC RA17601 

Quality Control Summary 
SDG# RCS37 

Dnspiked Sample Number : 4246375 
Spiked Sample Number : 4246375HS 

Batch Number. 
Date 
Matrix 

04099A55A 
04/08/04 
Water 

Instrument : 5890-55 

Matrix Spike 
Volatiles by GC - Water 

This MS applies to the 
following samples: 
4249551 4249552 4249553 4249554 
4249555 

Compound 
ITOTAL XYLENES 
ITERT-BUTYL ALCOHOL 
(METHYL T-BUTYL ETHERI 

I Spike 
| Added 
I(0G/L) 
I 
I 
1 

(Sample I MS 
I Cone I Cone 
I(0G/L) I(UG/L) 

60.0  
500 

20.0  

I 
' l  0.00 

I 0.00 
I 0.00 

IBENZENE 
(TOLUENE 
IETHYLBENZENE 

| 20.0 I 0.00 
20.0  
20.0  

I 

0.00  
0 .00  

1 63.3 
I 532 
I 19.5 
I 21.7 
( 21.3 
I 21.1 

MS I QC 1 
% I Limits I 

Recov | Recov | 
J I | 78-1301 
I 64-1281 
I 59-14B| 
| 67-1361 

I 78-1291 
I 75-1331 
I I 

105 
106 
97 
109 
107 
105 

MS«=Matrix Spike; ND=None Detected 
Recovery outside quality control limits. 
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Quality Control Summary 
SDG# RCS37 

Lab Control/Lab Control Duplicate 
Volatiles by GC - Water 

Batch Number : 04099A55A 
Dat- : 04/08/04 
Matrix'.*.'.!! s Water 

Instrument 
Calibration Date. 
Calibration Date. 

I 
Compound 

I 

This LCS/LDS applies to the 
following samples: 
4249551 4249552 4249553 4249554 
4249555 

5890-55 
04/07/04 - 04/08/04(PID) 
04/07/04 - 04/08/04(FID) 

(TOTAL XYLENES I 
ITERT-BUTYL ALCOHOL I 
IMETHYL T-BOTYL ETHER I 
(BENZENE 
(TOLUENE 
IETHYLBENZENE 
I - -

I Spike 
| Added 
1(0G/L) 
I 

60.0  
500 

20.0  
20.0  
20.0  

I .20 

LOS I LCS I 1 hCS I 
% | Limits! RPD I Limits I 

Recov I Recov I I RPD I 
I I I I 

I | 82-1201 
| 70-1281 
| 75-1251 
| 79-1231 
| 82-1191 

I 81-1191 
I J. 

0 
10 

0 
2 
2 
1 

30 
30 
30 
30 
30 
30 

LCS=Lab Control Sample; LOS=Lab Control Sample Duplicate; RPD° •Relative Percent Difference 

* = Value outside quality control limits. 
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Quality Control Summary 
SDG1I RCS37 

Instrument ID: 5890-55 
Initial Calibration Summary 
Calibration Batch: 04098A55A 

Initial Calibration Date(s): 04/07/04-04/08/04(PID) 
Initial Calibration Date(s): 04/07/04-04/08/04(FID) 

Sample Information 

1 LL 
I Sampled 
I. ) CHKSTD 

BLK5501 
j LCS5501 
| LDS5501 
| 4246375 
. 4249551 
| 4249555 
| 4249552 

4249553 
4249554 

I 

I 
I | 4246375MS 
| CHKSTD 

I 4249552 
| CHKSTD 

Sample I Analysis 
Code I Date I Time 

. I I 
METHOD BLANK 
LAB CONTROL 
LAB CON DOP 

M21— 
E0M02 
EOM03 
EOM01 
EOM05 
EOM04 
M21--
EOM01 

I 04/08/04 I 12:53 
I 04/08/04 I 14:06 
| 04/08/04 I 15:18 
| 04/08/04 I 15:54 I 

I 04/08/04 I 16:30 I 
| 04/00/04 | 17:06 I 

I 04/08/04 | 17:42 1 
I 04/08/04 I 18:18 I 
| 04/08/04 | 18:54 I 
| 04/08/04 I 19:30 I 
| 04/08/04 I 21:17 I 

I 04/08/04 I 21:53 t 
| 04/08/04 | 23:16 I 

I 04/09/04 | 00:28 I 

STANDARD 
DATE INJECTED 
TIME INJECTED 

| COMPOUND (DETECTOR) 
ITERT-BUTYL ALCOHOL (FID)" 
(METHYL T-BUTYL ETHER (PID) 
|BENZENE 
ISURR-TFT-P (PID) 
ISURR-TFT-F (FID) 
|TOLUENE (PID) 
IETHYLBENZENE (pID) 
I 

i T FVFT. 1 I LEVEL 2 I LEVEL 3 I LEVEL 4 I LEVEL 5 | LEVEL 6 I LEVEL 7 1 LEVEL 8 I 
104/07/04 104/07/04 104/07/04 104/07/04 104/07/04 104/07/04 104/08/04 104/08/04 | 

20:28 I 21:04 I 21:40 I 22:16 I 22:52 I 23:28 I 00:04 I 01:17 
I | I I I I I 1 
~.Retention Timet Relative Response Factor (RRF) 
ILEVEL 31WindowI LEVEL11 LEVEL21 LEVEL31 LEVEL4I LEVELS I LEVEL6( LEVEL71 LEVELS 1 

i i | |  I  I  I  I  I  i— 
-, 630 i n 03 I I 1221.2091246.3381209.0821273.4171245.1431258.1751242.2271 

4 130 003 I 0.42781 0.40731 0.36391 0.37341 0.39491 0.36131 0.36031 0.38411 
5390 0 03 1.67421 1.88551 1.73431 1.6844| 1.70831 1.74911 1.70091 1.70071 1.72971 
5*940 | 0 03 i 0.56911 0.572BI 0.56981 0.55751 0.56141 0.56891 0.54641 0.54241 0.56101 
5 940 I 0 03 19995.6019953.4619941.49110136.919943.5019847.74110322.919930.71110009.01 
ilso 0 03 1.6412 1.54281 1.50911 1.51581 1.54841 1.52461 1.53341 1.54511 

| a.HS ! 0.03 i I 1.26321 1.17791 1.1793) 1.17*81 1.20821 1.22131 1.2327| 1.20821 

I I 
MEAN | % RSD I 

t I 
10 I 
7 I 
4 
2 
2 
3 
3 
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Quality Control Summary 
SDGfl RCS37 

Instrument ID: 5890-S5 
Initial Calibration Summary 
Calibration Batch: 04098A55A 

Initial Calibration Date(s): 04/07/04-04/08/04(PID) 
Initial Calibration Date(s): 04/07/04-04/08/04(FID) 

s 

55 ft 

| STANDARD 
| DATE INJECTED 
| TIME INJECTED 

| LEVEL 1 I LEVEL 2 
104/07/04 104/07/04 
| 20:28 1 21:04 

1 1 

| LEVEL 3 1 LEVEL 4 | LEVEL 5 1 LEVEL 6 | LEVEL 7 | LEVEL 8 1 
104/07/04 104/07/04 104/07/04 104/07/04 104/08/04 104/08/04 1 
1 21:40 1 22:16 | 22:52 i 23:28 1 00:04 1 01:17 1 
1 1 1 1 i 1 

| COMPOUND (DETECTOR) 
1 Retention Time) Relative Response Factor (RRtj 
|LEVEL 3|Window| LEVEL1I LEVEL21 LEVEL31 LEVEL41 LEVELS I LEVEL6I LEVEL71 LEVEL8I 
1 1 1 1 1 i i ' 1 ! -

1 
MEAN 1 

1 
% RSD 

|M, P-XYLENE (PID) 
(O-XYLENE 

| 8.480 | 0.03 | 
| 8.910 I 0.03 1 

1 1.45431 1.35071 1.3667) 1.35981 1.38301 1.36B9I 1.J/1CI 
| 1.13011 1.05001 1.06391 1.05041 1.07541 1,08651 1.09701 

1.37921 
1.07901 3 
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Quality Control Summary 
SDG# RCS37 

Surrogate Retention Time Summary 
Volatiles by GC -Water 

Initial Calibration Date(s): 04/07/04 - 04/08/04(PID) 
Initial Calibration Date(s): 04/07/04 - 04/08/04(FID) 
Instrument 1 58 90-55 

SURROGATE RT FROM INITIAL CALIBRATION (Level 3) 
Trifluorotoluene (FID) 5'9*0 
Trifluorotoluene (PID) o.s«u 

LL 
Sample8 
BLK5501 
LCS5501 
LDS5501 
4246375 
4249551 
4249555 
4249552 
4249553 
4249554 
4246375MS 
4249552 

Sample Information 
Sample 
Code 

Analysis 
Date I Time 

I 
METHOD BLANK | 04/08/04 I 
LAB CONTROL I 04/08/04 1 
LAB CON DOP | 04/08/04 1 

M21— | 04/08/04 I 
EOM02 | 04/08/04 I 
EOM03 I 04/08/04 I 
EOM01 I 04/08/04 1 
EOM05 I 04/0B/04 I 
EOM04 | 04/08/04 I 
M21— 1 04/08/04 I 
EOM01 | 04/08/04 1 

I 

I 
I 
I 
I 
I 

14:06 | 
15:18 I 
15:54 | 
16:30 1 
17:06 I 
17:42 I 
18:18 I 
18:54 I 
19:30 I 
21:17 | 
23:16 I 

I 

RT Summary 

R.T. 
TFT-F 
5.950 
5.950 
5.940 
5.950 
5.950 
5.950 
5.950 
5.950 
5.930 
5.940 

TFT-F 
TFT-P 

Trifluorotoluene (FID) 
Trifluorotoluene (PID) 

R.T. 
TFT-P 
5.950 
5.950 
5.94D 
5.950 
5.950 
5.950 
5.940 
5.950 
5.950 
5.930 
5.940 
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ffies 
'j4i5NtwK0llarfPite.U»<«sO'.PAl'W1 Quality Control Summary 

SOG8 RCS37 

Check Std. Retention Time Summary 
Volatiles by GC - Water 

. 5090-55 
JnŜ aUb̂ ion'Dateisi; 04/07/04 - 04/08/04(PID) 

Analysis Date = 
Analysis Time ; 

Sample Information 

I LL 
| Sample? 

I 
I BLK5501 
I LCS5501 
1 LDS5501 
| 4246375 

1 4249551 
| 4249555 
| 4249552 

I 4249553 
j 4249554 
j 424637SMS 

Sample 
Code 

METHOD BLANK 
LAB CONTROL 
LAB CON DOP 

M21— 
EOM02 
EOM03 
EOMOl 
EOM05 
EOM04 
M21— 

I 
.1 

Analysis I 
Date 1 Time I 

I I 
04/08/04 1 14:06 I 
04/08/04 I 15:18 I 
04/08/04 I 15:54 I 
04/08/04 1 16:30 I 
04/08/04 I 17:06 I 
04/08/04 I 17:42 I 
04/08/04 I 18:18 I 
04/08/04 I 18:54 I 
04/08/04 I 19:30 I 
04/08/04 I 21:17 | 

, check Standard Retention Time Summary j 
! Compound " I Retention 1 ID J 

| Time I Window I 
_ l _  1 .  1  

|-TORT-B0«L RECOHOl. I 3.610 I j 
, =eT-B0«l ETHER | 1-130 , •/£ 

I TO103B6 ] j'®" | +/-o!03 I 
| "SSL ! ":SS ' 

Retention Time and ID Window units are minutes. 
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Quality Control Summary 
SDGti RCS37 

Instrument ID: 5890-55 
Beginning Calibration Verification Summary 

CCV Batch: 04099A55A 
Data File: C:\DEPT25\55099(1).0002.RAW 

Date Injected: 04/08/04 Time Injected1: 12:53 
Initial Calibration Date(s): 04/07/04-04/08/04(PID) 
Initial Calibration Date(s): 04/07/04-04/08/04(FID) 
| Sample Information 

I LL 1 Sample . 1 Analysis 
I Sampled I Code 

1 
1 
t 

Date I Time 
1 

I BLK5501 | METHOD BLANK 1 04/08/04 I 14:06 
| LCS5501 | LAB CONTROL 1 04/08/04 1 15:18 
| LDS5501 | LAB CON DUP 1 04/08/04 I 15:54 
| 4246375 1 M21— 1 04/08/04 I 16:30 
| 4249551 | EOM02 1 04/08/04 I 17:06 
| 4249555 i E0M03 1 04/08/04 I 17:42 
| 4249552 I EOM01 1 04/08/04 I 18:18 

I 4249553 I EOM05 1 04/08/04 1 18:54 
| 4249554 I EOM04 1 04/08/04 1 19:30 
| 4246375MS | M21— 

1 
1 
1 
04/08/04 I 21:17 

1 

COMPOUND (DETECTOR) | THEORETICAL 
|CONCENTRATION 
I (UG/L ) 
I 

|TERT-BUTYL ALCOHOL (FID) 1 200.0 
IMETHYL T-BUTYL ETHER (PID) | 20.0 
|BENZENE (PID) 1 20.0 
|SURR-TFT-P (PID) f 30.0 
ISURR-TFT-F (FID) I 30.0 
|TOLUENE (PID) I 20.0 
|ETHYLBENZENE (PID) I 20.0 
|M,P-XYLENE (PID) I 40.0 
IO-XYLENE (PID) 1 20.0 

ACTUAL 
CONCENTRATION 

(UG/L ) 
205.3 

21.2  
20.5 
30.2 
29.9 
20 .1  
19.9 
40.2 
20.1  

ft DRIFT ftDRIFT 
LIMITS 

1 
3 -25 to +25 
6 -15 to +15 
3 -15 to +15 
1 -43 to +46 
0 -34 to +36 
1 -15 to +15 
-1 -15 to +15 
0 -15 to +15 
0 -15 to +15 
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Quality Control Summary 
SDGII RCS37 

Instrument ID: 5890-55 
Ending Calibration Verification Summary 

CCV Batch: 04099A55A 
Data File: C:S0EPT25\55O99B.0019.RAW 

Date Injected: 04/09/04 Time Injected: 00:28 
Initial Calibration Date(s): 04/07/04-04/08/04(FID) 

Lffi 

I Sample Information 

LL 
Sample It 
4249552 

I 
I 

1 Analysis I 
I Date I Time I 
I I J 

EOM01 | 04/08/04 I 23:16 f 
I I I 

Sample 
Code 

| COMPOUND (DETECTOR) | THEORETICAL 1 ACTUAL I 
|CONCENTRATION ICONCENTRATION| 
| (UG/L ) 1 (UG/L ) 1 

1 1 1 

5 DRIFT 1 tDRIFT I 
LIMITS I 

ITERT-BUTYL ALCOHOL (FID) 
|SURR-TFT-F (FID) 

| 200.0 1 
| 30.0 1 

216.0 1 
29.5 I 

8 1 
-2 1 

-25 to +25 I 
-43 to +46 1 
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APPENDIX A 

PESTIGIDES/PCBs 
DATA DELIVERABLES FORMS 



2E 
WATER SURROGATE RECOVERY 

Lab Name: Lancaster Laboratories 
Lab Code: Case No.: 
GC Column (1): RTXCLP ID; 32 

Contract 
SAS No: SDG No.: GGT01 

GC Column (2): RTXCLPU .32 

SAMPLE 
4267599 F-GTT 
4267601 
4267603 
4267605 

F-GT2 

BLANKA 
LCSA 
LCSDA 

SAMPLE 
CODENO. 

F-GT3 
FGTDP 
PBLKX6 
LCSMB 
LCSDF8 

TCX1 
% REC# 

77 
76 
80 
77 
70 
71 
69 

TCX2 
%REC # 

80 
79 
B3 
80 
71 
74 
71 

DCB1 
% REC # 

DCB2 
%REC # 

68 
63 
81 
67 
70 
79 
76 

TOT 
OUT 

69 
64 

69 
71 
81 
78 

TCX = Tetrachloro-m-xylene 
DCB = Decachloroblphenyl 

ADVISORY QC LIMITS 
(43-122) 
(13-130) 

NOMINAL CONCENTRATION 
0.151 ug/L 
0.149 ugA. 

# Column to be used to flag recovety values 
* Values outstde of QC L'urats 
D Surrogate diluted out 
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3E 
Water Lab Control Spike/Lab Control Spike Duplicate Recovery 

Lab Name: Lancaster Laboratories Contract. 
Lab Code: Case No, SASNo, SDG No, 

Laboratory Contort Spike - Sample Code No, LCSM8 

Compound 

Spike 
• Added 

(ug/l) 

LCS 
Concen 

(ugfl) 

LCSD 
Concen 

(ugfl) 

LCS 
% 

Recg 

LCSD 
% 

Rac» 

CS-LCSD 
%REC 
Limits 

% 
RPD 

# 

% 
RPD 
Um 

0.1C 0.11 110 [56 -122) 20 

jamma-BHC (Lindane) O.10 O.10 100 [65-144) 20 

jsta-SHC 0.10 0.11 110 (64-143) 20 

jelta-BHC 0,10 0.11 110 (41 -155) 2C 

teplachlcr 0.10 0.072 72 

47 

(45-130) 
(47 -122) 

20 
20 

tddrin 
HeptacNor epoxide 

jamma-CWordans 

jlpha-Chtadane 

J,4'-DDE 

indosutfam I 

Endrtn 

0.100 
0.10 

0.097 

0.09S 
0.2C 
0.10 

0.20 

0.20 

0.11 

0.097 

0.091 

0.18 

0.11 

020 

0.2C 

110 
100 

95 

90 

110 

100 

100 

73-141) 

52-153) 

(62-135) 

44-154) 

66-131 

(71 -129 

(62-135" 

20 
3C 
30 
20 
20 

20 

20 

*.4'-000 
indosuiran II 
S,4'-ODT 

Uemoxychlor 
indosulfan sulfate 
sndrin ketone 

0.21 
0.21 
0.2( 

0.2 

1.1 

0.2 

0.2 

0.1 £ 

0.2! 

0.2( 

0.11 

3 0.9 
0.2 

1 02 

1 

2 

1 

90 

105 

100 
90 
94 

105 

100 

(42-155) 
(61-141) 
(47-159) 

(36 -158) 

(49 -155 

(56-140] 
(61 -139' 

20 
20 
20 
20 

20 

20 

# Column to be used to flag recovery and RPD values wilh an asterisk 

* Values outside of QC limits 

RPD: 0 out of 20 outside limits 
Spike Recovery: 0 out of 20 outside limits 

Comments: Results calculated on as-received basis. . 
SamniaNo.: LC5A Batch: 041270023A 

FORM ill-1 



1D 
ORGAN ICS ANALYSIS DATA SHEET 

Lab Name: Lancaster Laboratories Contract 

i ah code: Case No.: SAS No.: 

SAMPLE CODE NO. 
PBLKX3 

SOG No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 1000 (Q/ml) nil 

% Moisture: Decanted: (Y/N) 

Extraction: (SepF/Cont/Sonc) SEPF" 

Concentrated Extract Volume: IQOQQ (uL) 

Injection Volume: 2 (uL) 

GPC Cleanup: (Y/N) N P»: 

Lab Sample ID: 8LANKA 

Lab File ID: 3C13120.37R 

Date Received: 

Date Ixtricted: 5/7/04 

Date Analyzed: 5/7/04 

Dilution Factor: j. 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS 

319-84-6 itoha-BHC 0.0020 J 

5B-B9-9 jamma-BHC (Lindane) 0.0020 J 

319-85-7 leta-BHC 0.012 
0.0052 

J 
JP 

319-85-8 __ 
76-44-8 

aelia-onw 
teDlachlor 0.0020 LJ 

309-00-2 Vdrin 0.0054 
0.0020 

JP 
J 

1024-57-3 
5103-74-2 

neoiacnior epoxide 
aamma-Chlordane 0.0079 JP 

3103-71-9 atoha-Chlordane 0.002C U 

72-55-9 4.4-DDE 0.004C J 

959-98-8 Endosulfan I 0.004C J 
60-57-1 Oieldrin 0.005C J 

72-20r8 
72-54-8 
33213-65-9 

Endrin 
4.4-DDD 
Endosulfan II __ 

0.0040 
0.004C 
0.0050 
0.004C 

J 
u 
J 
u 

50-29-3 
7421-93-4 
72-43-5 
1031-07-8 

4.4-DDT 
Endrin aldehyde 
riethoxvchlor • 
Endosulfan sulfate 

0.020 
0.060 

0.0090 

J 
u 
L) 

53494-70-5 Endrin ketone 0.004Q u 
12674-11-2 Aroclor-1016 0.20 

0.41 
IJ 
u 

11104-28-2 
11141-16-5 Arodor-1232 0.1C u 
53469*21-9 Arodor-1242 0.2C LJ 
12672-29-6 
11097-69-1 
11096-82-5 
8001-35-2 _ 

Aroclor-1240 
Aroclor-1254 
Aroclor-1260 
roxaohene 

0.3C 
0J2C 
0.3C 
0.3( 

U 
u 
u 
u 
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4C 

METHOD BLANK SUMMARY 
SAMPLE COPE NO. 

PBLKX3 
Lab Name: I ancaster Laboratories Contract: 

Lab Code: Case No.: 

Lab Sample ID BLANKA 

Matrix: (soil/water) WAT5B 

Sulfur Cleanup: (Y/N) N 

Date Analyzed (1): 517 104 

Time Analyzed (1): 

Instrument ID (1): H6722A 

GC Column: RTX-CLP ID: 0J2 (mm) 

SAS No.: SDG No.: GGT01 

Lab File ID: 3C13120.37R 3C13120B.37R 

Extraction: (SepF/Cont/Sonc) §SEE 
Date Extracted: 5/7/04 

Date Analyzed (2): 5/7/04 

Time Analyzed (2): 21:01:21 

Instrument ID (2): H6722S 

GC Column: RTXCLPH 
»"ll»lt- "fA'ww " • • ' * 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES. MS, AND MSD 
I nnxr* 

01 
02 
03 
04 
05 
05 
07 
08 

ST—1 
ST--1MS 

SAMPLE 
CODE NO. 

4267595 
4267596 

3T-1MSD 
ST—2 
3T-3 
STDP3 
PBLKX3 
LCSM8 

LABSAMPLEID 

4267597 
4267600 
4267602 
4267604 
BLANKA 
LCSA 

DATE 
ANALYZED 1 

DATE 
ANALYZED 2 

5/7/04 
5/7/04 
5/7/04 
5/7/04 
5/7/04 
5/7/04 

5/7/04I 
5/7/04 
5/7/04 

ID: 0.32 (mm) 

COMMENTS: 
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6D 
INITIAL CALIBRATION - RETENTION TIME SUMMARY 

I Ktama- | p̂raetor laboratories Contract: . 
Lah coda- H^No.: SASNo.: SDG No.. 
, . U«O>»A Calibralion File: 1G13120 
Instrument: H6722A . 
rsr rniumn <11: RTX-CLP ID: 0,32 (mm) Update File: V / n i* - n«»a/e\ Analu7orl' Â n/ni d/3D/(U 

COMPOUND LEVEL 1 
RTC8 

LEVEL2 
rSTANDAR 
LEVEL3 

DS 
LEVEL4 

4 53 

8 
LEVELS 

45! 

tlDPOINT " 
RT 

4.5! 

RTWIN 
FROM 

450 

[DOW 
TO 

4.5! 
refracMoro-m-xylene 
Hcb 

»amma-aHC (Lindane) 
ista-OHC 
tella-BHC 

4.5! 
5.1! 
55t" 
5.8! 
5.97 

65! 

5.1! 
557" 
55! 
557 
65! 
65! 

&12_ 
5.36* 
5.8: 
557 
854' 
653 

6.12 
55! 
55!" 
5.97 
6.24 
65! 

5.1! 
5.3!* 
5.8! 
5.97* 
6.24 
653 

ais 
' 55! 

5.5!" 
557 
654 
ass 

5.06 
555" 
552' 
554 
651 
6.SC 

5.1! 
5.41 
5.8! 
aoc 
657 
65! 

-lepiachlor -
Mdrin 
Tetodrtn . . 
j.p-DOS 
-tap lachlor epoxide 
iamwa-CMonfane 
alpha-Chlordane 
1.4--ODE . 

6.9E 
75! 
77! 
7.8C 
7.9! 
8.14 
851 

ass 
75! 
77! 
75C 
75! 
8.14 
&21 

6.9! 
75! 
77! 
7.8C 
75! 
&14 
8.21 

65! 
75! 
7.7! 
7.8! 
75! 
514 
851 
834 

65! 
755 
7.75 
750 
75! 
8.14 
851 
B.34 

6.9! 
75! 
7.7! 
7.8C 
75! 
a« 
851 
854 

6.9! 
753 
7.72 
7.77 
7.9! 
8.11 
8.1! 
851 

65! 
759 
7.7! 
7.83 
75S 
8.17 
8.24 
8.37 

ciidosulfanl 
J.P-00D 
Dteldrtn 
0.P-ODT 
Snflrin • 
14--ODD 

EL34 
8.45 
B.6E 
578 
BSi 
9.0C 

8.45 
8.6! 
87! 
85] 
951 

a.4! 
8.6! 
87! 
85] 
9.0C 

8.4! 
8.6! 
67! 
aa 
9.01 

8.45 
a6E 
8.7! 
85 
95t 

6.45 
as? 
57) 
85! 
9.0( 

8.42 
56! 
8.75 
8.9-
am 

54! 
B.6£ 
8.B1 
9.0t 
am 

<eporie 
Endosalfan II 
t,4'-DDT 
Inddn aldehyde 
MettinxycMof 
Wrax 
Endosuilan sulfate 
Endrfn ketone 
Decaddorobtpiienyl 

9.0: 
97 
97 
9.8 
9.9 

10.2 
105 
10.7 
12.1 

am 
97 
95 
as 
95 

9 10.2 
10.3 

7 10.7 
! 12.1 

am 
95 
9.3' 
9.6 
95 

105 
10.3 

7 10.7 
• 151 

9.0s 
9.2 
95 
9.8 
95 

105 
105 

7 10.7 
! 151 

953 
95 
a? 
95 
95 

105 
105 

7 10.7 
i 151 

9.0! 
95 
9.3 
95 
9.9 

105 
£ 105 
7 10.7 
5 151 

B5! 
954 
95 
9.T 

f 9.9 
S 105 
£ 10.3 
7 10.7 
! 151 

9.0! 
9.30 
9.40 
9.8! 

1 10.0C 
2 10.2! 

10.42 
4 10.BC 
3 151! 
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€£ 
INITIAL CALIBRATION - CALIBRATION FACTOR SUMMARY 

Lab Name: Laboratories 
Lab Code: Case No.: 

Instrument HS722A 

GC Column (1): RTX-CLP ID: fl.32 (mrn) 

Contract 
SASNo.: SDGNa: 

Calibration File: 1C1312Q 

Date(s) Analyzed: 4/30/04 4/30/04 

Pagel of 1 FORM Vl-2 



6F 
INITIAL CALIBRATION OF MULTICOMPONENT ANALYTES 

Lab Name: I greasier Laboratories 
Lab Code: Case No.: 
Instrument: H6722A 
GC Column (1): RTX-CLP ID: 0.32 (mm) 

Contract 
SAS No„- SDGNa: 

Calibration File: 1C1312Q 
Date(s) Analyzed: 4/30/04 4/3Q/Q4 

COMPOUNO 
Arador-1016 

PEAK RT 
RT WINDOW 

FROM .TO • 
CAUBRATIOli 
FACTOR LEVEL 

AMOUNT I PEAK (ng) | HEIGHT | %RSD 

Arador-1221 

ArodOM23Z 

1 5.09 54)3! 

5.59 5.5 

6.24 6.21 

6.43 6.40 

6.711 6.6 

638 64 

5.0! 

5.61 

6.27 

6.4t 

6.74 

7.01 

4.77| 
44 
S.( 

4.74 
44 
5.031 

4.6C 
5.02 
5.0! 

1 

2 
3 
4 
3 
6 

5.0B 
5-57I 
8.24 
6.42 
6.71] 
6.! 

5.0 
54 
6J21I 
639 
6.66 
659 

131 

221 

121 

90 

101 

1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 

5fl 
100 
sod 
1000 

sq 
10 

iooq 
sq 

10 

4238 
82591 
162181 
372731 

49 
27 
113 

5.0! 
5.6C 
627 
8.4! 
6.7' 
7.01 

87 
58 
99 
55 
37 
44 

siq 
iooq 

too 
2oq 
sod 

iooq 
sq 
10 
20l 

10G 
20C 
20t 
200 

73771 
13966 
27185I 
61118 
111239 
12211 
23282 
45125 
1040571 
192995 
6616 
12734 
24751 
56787 
1055301 
50621 
95751 
18519 
42107 
77440 
5554 
10562 
20575 
476581 
88328 

11.1 

9.1 

94 

104 

97141 
5417 
22533 

2oq 
20 
2aq 

2oq 
2oq 

17466 
11618 
19747 
110951 
73501 
87551 
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TD 
CALIBRATION VERIFICATION SUMMARY 

Lab Name: Lancaster Laboratories 
Lab Code: Case No.: 
Instrument: H6722A 
GC Column (1): RTX-CLP ID: -32 (mm) 
Lab File ID: 3C13120.34R 
. -u I i in. DCM&O 

Contract: 
SASNo.: SDGNo.: 

Init. Callb Date{s): 05/07/04 05/07/04 
Date Analyzed: 05/07/04 
Time Analyzed: 20:00 

rAlih>alinn» RW3120 

Page 1 of 1 FORMVll-1 



7E 
CALIBRATION VERIFICATION SUMMARY 

.itrument H6722A 
GC Column (1): RTX-CLP ID:-32 (mm) Date Analyzed: 04/30/04 
Lab File ID: 1C13120.17R Time Analyzed: 1556 
Lab Standard ID: ICMAXAA lniUal Deration: 1C13120 

r ~~~~ I *r S "*%> AMOUNT JBjgr %o 
COMPOUND m (ng/ml) (ftStntf) COMPOUND RT 

RT WINDOW |" FROM TO 
CALC AMOUNT (ng/ml) 

NOM AMOUNT (ngftttf) %0 

; *Btrachloro-m-xylene _ 4!K" 
5.36 

.4.50 
5,35 

4.56' 
5.41 

39.05 
§]§7 

38.45 
10.0C 

1.5 
-1,5 

pmma-BHC (Lindane! 
leta-BHC —. 
ielta-BHC c 

5.85 
5.97 
6.2c 
6.55 

5.82 
5.94 
6.21 
6.5C 

5.88 
6.0C 
6.27 
6.56 

9.96 
10.42 
10.35 
tOdl 

10.0C 
10.0C 
10.00 
10.0C 

4.2 
3.5 
0.6 

Mdrtn . — 
Heptachlor epoxide . 
lamma-Chlordane . 
alpha-Chlordane 
IA'-DDE 
Endosulfan L 
aieldrin __—__ 
Endrln — 
M'-DDD — 

6.9E 
7.80 
7.95 
B.14 
851 
8.34 
8.65 
B.97 
9.0C 
9.27 

6.92 
7.77 
752 
8.11 
8.18 
8.31 
8.63 
8.94 
8.97 
9.2' 

&99 
7.83 
7.9S 
8.17 
8.24 
8.37 
8.69 
9.00 
9.03 
9.30 

10.45 
10.32 
10.15 
1957 
10.08 
19.80 
1951 
20.72 
20.2! 

10.0C 
iouoc 

" mot 
iooc 
20OC 
10.00 

I 20OC 
r 200c 

20.0C 
20.0C 

4.0 
3 2 
U 
-4.S 
-0.2 
0.5 
-11 

C 
3.5 
1.2 

14'-DDT 
Endrin aldehyde .— 
Melhoxvchlor — 
Sndosulfan sulfate „ 
Endrfn ketone 
Deeachlorobtoheoyl _____ 

9.37 
9.87 
9.9" 
105. 
10.7 
12.1 

9.3"! 
9.75 
9.9' 

3 10.31 
1 10.7 

12.1 

9.4C 
9.85 
10.0( 
10.41 

41 10.8 
3 12.1 

20.1" 
20J25 
97.r 
20.1 
20.0 
37 J2 

20.01 
20.CK 

> 100.01 
20.0 
20.01 

j 38.9 
Average of %C 

0.9 
1.0 
•2.2 
0.5 
0.3 

5 -4.4 
1.9 
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8D 
ANALYTICAL SEQUENCE 

Sequence: 1C13120 Lab Name: Master Ipbqretprjes Contract 

Lab Code: Case No.: SASNo: SDG No.: 

GC Column; RTX-CLP 

Instrument H6722A 

THIS ANALYTICAL SEQUENCE OF BLANKS. SAMPLES AND STANDARDS IS GIVEN BELOW: 

Sample 
Code No. 

Lab 
Sample ID 

Date 
Analyzed 

Time 
Analyzed 

CalibraGon 
File 

TCX DCB 

001 P IBLKAA E BLKX0424A 04/30/2004 11:02:26 1C13120 4.53 12.16 
007 EMAA E IVALX03C 04/30/2004 11:42x34 1C13120 433 12.15 
003 4DCA1AA 4IXA10424B 04/30/2004 12:02:59 1C13120 4.53 12.15 
004 'QXA2AA f!tXA20424B 04/30/2004 12:23:22 1C13120 4.53 12.15 
005 V0XA3AA .IKA30424B 04/30/2004 12:43:46 1C13120 4.53 12.15 
006 WIXA4AA WDCA40424B 04/30/2004 13:04:09 1C13120 4.53 12.15 
007 14DCA5AA- VUXA50424B 04/30/2004 13:24:36 1C13120 433 12.15 
008 VHXEIAA WIXE10424A 04/30/2004 13:44x58 1C13120 4.52 12.15 
009 MDCE2AA VQXE20424A 04/30/2004 14:05:21 1C13120 4.53 12.15 
010 MIXE3AA VIKE30424A 04/30/2004 14:25:43 IC13120 4.52 12.15 
Oil MDCE4AA M1XE40424A 04/30/2004 14:46:08 1C13120 4.53 12.15 
012 MIXES AA MDCE50424A 04/30/2004 15:06:33 1C13120 4.52 12.15 
013 ICMAXAA ICMAX0424B 04/30/2004 15:2637 1C13120 4.53 12.15 
014 rOXWXAA TOXWX0424A 04/30/2004 15:47:19 1C13120 4.52 12.15 
015 CHLDXAA 2HLDX0424A 04/30/2004 16:07:42 IC13120 4.52 12.15 
016 AR161AA AR1610424D 04/30/2004 1628:04 1C13120 432 12.15 
017 AR162AA AR1620424D 04/30/2004 16:48:30 1C13120 432 12,15 
018 AR163AA AR1630424D 04/30/2004 17:08:51 1C13120 4.52 12.15 
019 AR164AA AR1640424E 04/30/2004 1729:14 1C13120 4.52 12.15 
020 ARI6SAA AR1650424D 04/30/2004 17:49:34 IC13120 432 12.15 
021 AK210AA AR210424A 04/30/2004 13:09:58 IC13120 432 12.15 
022 AS32XAA AR32X03C 04/30/2004 18:30:20 IC13120 432 12.15 
023 AR420AA AR420424A 04/30/2004 18:50:43 1013120 432 12.15 
024 AR483AA AB.4830424A 04/30/2004 19:11:03 1CI3120 432 12.15 
025 AR543AA AR5430424A 04/30/2004 1931:23 1C13120 432 12.15 
026 MDLAXAA V1DLAX0424B 04/30/2004 19:51:44 1C13120 432 12.15 
027 MDLEXAA MDLEX0424A 04/30/2004 20x12x03 1C13120 432 12.15 
028 MD16XAA WD16X0424A 04/30/2004 20:32:28 1C13120 4.52 12.15 
029 MDTXXAA MDTXX0424A 04/30/2004 20:52:49 1C13120 4.52 12.15 
030 MDCHXAA WDCHX0424A 04/30/2004 21:13:08 1C13120 432 12.15 
031 1C16XAA [C16X0424B 04/30/2004 21:33:30 1C13120 432 12.15 

ICAL Dates 
1CU120 04/J0/200J • <W/3(K2(XM 
3CU120 O5fl)I/2O04-OSflM/»W 

ICALRT QC Limits 
TCX » Tetnchlonwn-xylenc 
DCB = DracMwobiphcnyl 
TCX = Temchloia-in-xyteRe 
OCB •> OcnctilDrobiphcny) 

4.33 
12.15 
4J2 
12.15 

(4J0 - 4.56 Minutet) 
(12.12-12.18 Mimilu) 
(4.49 -4JS Minutes) 
(12.12-12.18 Minutes) 

FORM VIII PEST 



10A SAMPLE CODE NO. 
IDENTIFICATION SUMMARY PBLKX3 

Lab Name: Lancaster Laboratories Contract 
Lab Code: Case No.: SASNo.: SDGNo.: 
Lab Sample ID: BLANKA Datefs) Analyzed: §ffl04 §2/24 
Instrument ID (1): MUte Instrument ID (2): MIZ226 
GC Column f1hRTX-CLP ID: 0.32 (mm) OC Column (2): RJXCt.PII ID: 032(mm) 

ANALYTE COL RT FROM TO CONCENTRATION %D 
delta-BHC 1 6.1 S 6.1 B 624 0.024 delta-BHC 

2 6.23 6.21 627 0.0052 128.8 
Aldrin 1 6.93 6.9C 6.9E 0.0054 Aldrin 

2 8.81 6.76 6.82 02039 32.3 
gamma-Chlordane 1 7.94 7.90 7.96 0.014 gamma-Chlordane 

2 7.83 7.78 724 0.0079 55.7 

Page 1 of 1 FORM X PEST-1 



APPENDIX A 

METALS 
DATA DELIVERABLES FORMS 



QUALITY ASSURANCE SUMMARY 
COVER PACE - INORGANIC ANALYSES DATA PACKAGE 

Lab Name: LANCASTER_LABORATORIES 

SDG No.: CLV93 

Client Sample ID. Lab Sample ID. 
46 4247579 

Fl-46 4247580 
F2-46 4247581 

Were ICP interelement corrections applied? 
Were ICP background corrections applied? 

If yes, were raw data generated before 
application of background corrections? 

Yes/No YES 
Yes/No YES 
Yes/No N0_ 

FLAGS: (indicate matrix interference) U a Below MDL B a Below LOQ 
N B Matrix Spike OOS METHODS: 
* = Duplicate OOS A a Flame Atomic Absorption 
w = Method F Analytical Spike Recovery 

<85% or >115% when the sample conc. 
is <50% of the spike conc. 

P a inductively Coupled Plasma w = Method F Analytical Spike Recovery 
<85% or >115% when the sample conc. 
is <50% of the spike conc. 

F a Graphite Furnace 
w = Method F Analytical Spike Recovery 

<85% or >115% when the sample conc. 
is <50% of the spike conc. CV = cold Vapor 

S = Analysis Determined by MSA NR = Not Required 
+ = MSA Correlation Coefficient <0.995 TERMS: 
E a Matrix Effects exist as proven by 

Serial Dilution or Spiked Dilution 
MDL a Method Detection Limit E a Matrix Effects exist as proven by 

Serial Dilution or Spiked Dilution LOQ a Limit of Quantitation 
M = Duplicate Injection Precision not met OOS = Out of Specification 
Presence of FLAGS does not invalidate data MSA a Method of Standard Addition 

I certify that data package is technically accurate and complete. 
Release of the data contained in this data package has been authorized by the 
Laboratory Manager or the Manager's designee, as verified by the following 
signature. 
Signature: Name: Betsy S. Menefee 

Date: Title; Senior Specialist_ 
Inorganic Analysis 



QUALITY ASSURANCE SUMMARY 
CLIENT SAMPLE NO. 

INORGANIC ANALYSIS DATA SHEET ; 
FORM 1 | 

—46 | 
Lab Name: LANCASTER_LABORATORIES__ | 

SDG No.: CLV93 
Matrix (soil/water): MATER Lab Sample ID: 4247579 
Level (low/med): LOW Date Received: 04/02/04 

% Solids: 0.0 
Concentration Units (ug/L or mg/kg dry weight): UG/L 

| CAS No. Analyte Concentrat ion 1 CJ Q 
1 

M | 

| 7439-92-1 Lead 40.7 1 S * 1 
1 

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 



QUALITY ASSURANCE SUMMARY 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: LANCASTER_LABORATORIBS 
SDG No.: CLV93_ 
Initial Calibration Source: LLI___ 
Continuing Calibration Source: LLI 

Concentration Units: ug/L 

Analyte 
Initial Calibration 
True Found %R(1) 

Continuing Calibration 
True Found %R(2) Found %R (2) M 

Lead 30.0| 28.93| 96.4 25.0| 25.141 100.6| 26.591 106.4 F 

(1) Control Limit: Graphite Furnace 90-110 
(2) Control Limit: Graphite Furnace 80-120 



QUALITY ASSURANCE SUMMARY 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: LANCASTER_LABORATORIES 

SDG No.: CLV93_ 
Initial Calibration Source: LLI 
Continuing Calibration Source: LLI 

Concentration units: ug/L 

Analyte 
Initial Calibration 
True Found %R (1) 

Continuing Calibration 
True Found %R{2) Found %R(2) M 

Lead 1 1 25.0| 26.501 106.0| 25.07| 100.3 F 

(1) Control Limit: Graphite Furnace 90-110 
(2) Control Limit: Graphite Furnace 80-120 



QUALITY ASSURANCE SUMMARY 
LOW LEVEL CHECK STANDARD FOR AA AND ICP 

Lab Name: LANCASTER_LABORATORIES___ 

SDG NO.: PSB02_ 
AA CRDL Standard Source: LLI_ 
ICP CRDL Standard Source: LLI 

Concentration units: ug/L 

Analyte 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Maonesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

True 

0.2 

AA 
Found 

0.20 

%R 

100.0 

True 
200.0 
20.0 
10.0 
S.O 
S.O 
5.0 

200.0 
5.0 
5.0 
10.0 
200.0 
20.0 
100.0 
S.O 
10.0 
500.0 
10.0 
5.0 

1000.0 
20.0 
5.0 
20.0 

Initi 
Found 
212.80 
10.83 
8.76 
5.35 
5.08 
5.10 

206.33 
4.36 
5.14 
10.6B 
214.98 
17.93 
98.62 
5.13 
9.22 

506.48 
8.44 
5.32 

903.67 
24.17 
5.53 
20.74 

ICP 
.al 

%R 
106.4 
54.2 
87.6 
107.0 
101.6 
102.0 
103.2 
87.2 
102.8 
106.8 
107.5 
89.6 
98.6 
102.6 
92.2 
101.3 
84.4 
106.4 
90.4 
120.8 
110.6 
103.7 

Fina 
Found 
215.06 
13.86 
9.87 
5.42 
5.06 
5.05 

206.49 
5.35 
4.77 
10.31 
210.97 
20.65 
95.58 
5.25 

10.25 
504.46 
12.06 
5.11 

902.79 
21.38 
5.24 
21.16 

1 
%R 
107.5 
69.3 
98.7 
108.4 
101-2 
101.0 
103.2 
107.0 
95.4 
103.1 
105.5 
103.2 
95.6 
105.0 
102.5 
100.9 
120.6 
102.2 
90.3 
106.9 
104.8 
105.8 

Control Limits: All Metals S0-150% for samples < 10 times the value of the low 
level check standard 



QUALITY ASSURANCE SUMMARY 
CRDL STANDARD FOR AA AND ICP 

Lab Name: LANCASTER_LABORATORIES 

SDG No.: CLV93_ 
AA CRDL Standard Source: LLI 
ICP CRDL Standard Source: LLI 

Concentration Units: ug/L 

Analyte 

CRDL Standard for AA 
True Found %R 

CRDL Standard for ICP 
Initial Final 

True Found %R Found %R 

Lead 3.0l 2.42| 80.7 I 1 I I 



QUALITY ASSURANCE SUMMARY 
BLANKS 

Lab Name: LANCASTER_LABOHATORIES 
SDG No.: CLV93_ 
Preparation Blank Matrix (soil/water): WATER 
Preparation Blank concentration Units (ug/L or mg/kg): ug/L 

Analyte 

Initial 
Calibration 

Blank 
(ug/L) C 

Continuing Calibration 
Blank (ug/L) 

1 C 2 C 3 C 
Preparation 

Blank 
C M 

Lead -1.8|B -1.8|B[ -1.8|Bj -l.BlB -1.746|B F 



QUALITY ASSURANCE SUMMARY 
MATRIX SPIKE/MATRIX SPIKE DUPLICATE CLIENT SAMPLE NO. 

Lab Name:! LANCASTER̂ LABORATORIES 
SDG No.t CLV93 
Matrix (soil/water)i WATER 
% Solids for Samplei 0.0 Concentration Units (ug/L or mg/kg dry weight)t ug/L Level (low/med): LOW 

MS MSD MS MSD control Ctl 
Sample Sample Sample Spike Spike MS MSD Limit Lim 

Analyte M Result C Result C Result C Added Added %R Q %K Q %R RPD Q RPD 

Lead F 1.2000| U 18.65101 18.9508| 20.00 20.00 93| 95| 80 - 120 2| 20 

*475SSS 



QUALITY ASSURANCE SUMMARY 

POST DIGEST SPIKE SAMPLE RECOVERY 
CLIENT SAMPLE NO. 

Lab Name: LANCASTBR_LABORATORIES *47556A 

SDG No.: CLV93 
Matrix (soil/water): HATER Level (low/med): LOW 

Concentration. Units: ug/L 

Control Spiked Sample Sample Spike 
Limit Result (SSR) Result (SR) Added (SA) 

Analyte %R C C %R Q M 

Lead 12.13| 1.20|U 20.0 61 F 

Comments: 



QUALITY ASSURANCE SUMMARY 

CLIENT SAMPLE No. 
DUPLICATES 

•47556D 

Lab Name: LANCASTER_LABORATORIES__ 
SDG No.: CLV93 
Matrix (soil/water): WATER Level (low/med): LOW 
% Solids for Sample: 0.0 % Solids for Duplicate: 0.0 

Concentration Units (ug/L or mg/kg dry weight): ug/L 

Analyte 
Control 
Limit Samples {S) C Duplicate (D) C RPD Q M 

Lead 1.2000|u 1.20001 U F 
NOTE: An asterisk {*) in column "Q" indicates poor duplicate precision (RPD > 20% OR 

|(S) - (D)I > LOQ for values < 5x L0Q). 
The data are considered to be valid because the laboratory control sample is 
within the control limits. See the Laboratory Control Sample page of the 
Quality Assurance summary. 



QUALITY ASSURANCE SUMMARY 

LABORATORY CONTROL SAMPLE 

Lab Name: LANCASTER_LABORATORIBS 
SDG No.: CLV93 
Solid LCS Source: 
Aqueous LCS Source: LLI, 

Analyte 
Aqueous (ug/L) 

True Found %R(1) 
Solid (mg/kg) 

True Found C Limit %R 

Lead 20.0] 20.291 101 1 II 1 1 

Control Limits: Statistically determined 



QUALITY ASSURANCE SUMMARY 
STANDARD ADDITION RESULTS 

Lab Name: LANCASTER_LABORATORIES_ 
SDG No.: CLV93 

Concentration Units; ug/L 
Client 
Sample 
No. An 

0 ADD 
FOUND 
CON C 

1 ADD 
SPIKE FOUND 
CON Con C 

Corrected 
Final 
Cone. C 

*47356 FB 1.2000 U 20.00 12.7045 1.2000 U 
*47556D PB 1.2000 U 20.00 12.0647 1.2000 U 
•4755BM PB 12.4791 20.00 25.6491 18.9508 
*475SBS PB 12.2768 20.00 25.4416 18.6509 
-—46 PB 30.8982 20.00 46.0720 40.7257 
Fl-46 PB 17.1621 20.00 33.5462 20.9497 
F2-46 PB 17.8272 20.00 35.4614 20.2189 



QUALITY ASSURANCE SUMMARY 
CLIENT SAMPLE NO. 

ICP SERIAL DILUTIONS 
*67024 L 

Lab Name: LANCASTER_LABORATORIES 

SDG No.: MVA15 
Matrix (soil/water): WATER Level (low/med): LOW 

Concentration Units: ug/L 

Analyte 

Initial 
Sainple 

Result (I) C 
Serial 
Dilution 
Result (S) C 

% 
Differ­
ence Q M 

Antimony NR 
Arsenic 9.40 U 47.00 U P 
Barium 227.56 235.60 3.5 P 
Beryllium 0.97 U 4.85 U P 
Cadmium 0.76 U 3.80 U P 
Chromium 3.00 u 15.00 U P 
Cobalt 2.00 0 10.00 U P 
Copper 2.70 u 13.50 U P 
Lead 10.00 u 50.00 U P 
Mercury NR 
Nickel 7.05 B 25.50 U 100 P 
Selenium 5.90 U 29.50 U P 
Silver 2.00 U 10.00 U P 
Thallium 9.90 U 49.50 U P 
Tin 5.62 B 25.00 U 100 P 
Vanadium 1.60 U 8.00 U P 
Zinc 146.62 154.45J 5.3 P 

NOTE: An (E) in column "Q" indicates the presence of a chemical or physical 
interference in the matrix during analysis (% Difference > 10% when (I)> or = 
SOx MDL for ICP or (I) > or = 25x MDL for GFAA). 



QUALITY ASSURANCE SUMMARY 
INSTRUMENT DETECTION LIMITS (QUARTERLY) 

Lab Name: LANCASTER_LABORATORIES 
SDG No.: PSB02 
ICP ID Number: 08643 Date: 04/15/04 

Flame AA ID Number: 
Furnace AA ID Number : 

Analyte 

Wave­
length 
(nm) 

Back­
ground 

IDL 
(ug/L) M 

Aluminum 308.21 30.0 P 
Antimony 206.83 2.9 P 
Arsenic 189.04 4.6 P 
Barium 483.40 0.15 P 
Beryllium 313.04 0.28 P 
Cadmium 226.50 0.64 P 
Calcium 317.93 9.8 P 
Chromium 267.71 2.5 P 
Cobalt 228.61 1.4 P 
Cooper 324.75 1.1 P 
Iron 259.94 36.1 P 
Lead 220.35 2.4 P 
Magnesium 279.07 8.4 P 
Manganese 257.61 0.13 P 
Mercury NR 
Nickel 231.60 2.2 P 
Potassium 766.49 18.1 P 
Selenium 196.02 3.8 P 
Silver 328.06 1.1 P 
Sodium 330.23 225 P 
Thallium 190.86 3.8 P 
Vanadium 292.40 2.2 P 
Zinc 206.20 1.4 P 

Comments: 



QUALITY ASSURANCE SUMMARY 
INSTRUMENT DETECTION LIMITS (QUARTERLY) 

Lab Name: LANCASTBRJLABORATORIES , 
SDG NO.: PSB02 
ICP ID Number: Date: 04/15/04 

Flame AA ID Number: 62347 

Furnace AA ID Number : , 

Analyte 

Wave­
length 
(nm) 

Back­
ground 

IDL 
(ug/L) M 

Aluminum S3 
Antimony 
Arsenic fiiil 
Barium .. E3 
Beryllium tiliJ 
Cadmium [2iiS 
Calcium NR 
Chromium I'd 
Cobalt [li3 
Copper i2iil 
Iron tu 
Lead Hu3 
Macmesium E3 
Manganese tliil 
Mercury 254.00 0.052 CV 
Nickel NR 
Potassium 1 NR 
Selenium NR 
Silver NR 
Sodium 1 Uiil 
Thallium IH3 
Vanadium 
Zinc 1 |NB| 

Comments: 



QUALITY ASSURANCE SUMMARY 
METHOD DETECTION LIMITS (ANNUALLY) 

Lab Name: LANCASTBR_LABORATORIES 
SD6 No.: PSB02 
Method: P Matrix: (soil/water): WATER Date: 05/01/04 

Wave­
length Back­ LOQ MDL 

Analyte (nm) ground (ug/L) (ug/L) 

Aluminum 308.21 200 39.8 
Antimony 206.83 20.0 9.2 
Arsenic 189.04 10.0 9.4 
Barium 493.40 5.0 0.45 
Beryllium 313.04 5.0 0.97 
Cadmium 226.50 5.0 0.76 
Calcium 317.93 200 47.9 
Chromium 267.71 5.0 3.0 
Cobalt 228.61 5.0 2.0 
Copper 324.75 10.0 2.7 
Iron 259.94 200 49.5 
Lead 220.35 20.0 10.0 
Magnesium 279.07 100 19.3 
Manganese 257.61 5.0 0.84 
Mercury 
Nickel 231.60 10.0 5.1 
Potassium 766.49 500 57.1 
Selenium 196.02 10.0 5.9 
Silver 328.06 5.0 2.0 
Sodium 330.23 1000 462 
Thallium 190.86 20.0 9.9 
Vanadium 292.40 5.0 1.6 
Zinc 206.20 20.0 4.8 

** The LOQ must be adjusted for % Solids and Sample 
Weight for samples reporting in mg/kg and ug. 

Comments: 



QUALITY ASSURANCE SUMMARY 
METHOD DETECTION LIMITS (ANNUALLY) 

Lab Name: LANCASTER_LABORAXORIES 
SDG NO.: PSB02 
Method: _CV_ Matrix: (soil/water): WATER Date: 05/01/04 

Wave­
length Back­ LOQ MDL 

Analyte (nm) ground (ug/L) (ug/L) 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Conner 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 254.00 0.20 0.028 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
*• The LOQ must be adjusted for % Solids and Sample 
Weight for samples reporting in mg/kg and ug. 

comments: 



QUALITY ASSURANCE SUMMARY 
XCP INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

Lab Names LANCASTER_LABORATORIES Contract: 
Lab Code: _____ Case No. s 

ICP 10 Number: 05936 

SAS No.: 
Date: 4/8/04 

SDG No.: MVA15 

Analyte 

Wave­
length 
(nm) AL 

Interelement correction Factor for: 
CA FE MG CO 

Antimony 206.83 0.0000000 
189.04 0.0000000 

0.0000000 
0.0000000 

0.0000220 
0.0000000 
0.0000050 

0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 493.40 0.0000000 0.0000020 

Beryllium 313.04 0.0000020 0.0000000 0.0000000 
0.0000640 

0.0000000 
0.0000000 Cadmium 226.50 0.0000010 0.0000000 -0.0001740 

0.0000000 Chromium 267.71 0.0000000 0.0000000 0.0000000 
0.0000000 

0.0000030 
0.0000000 Cobalt 

Copper 
Leadl 

228.61 0.0000000 0.0000000 
324.75 0.0000010 0.0000000 0.0000000 

0.0000990 
0.0000000 
0.0000170 

0.0000000 
220.35 0.0004780 0.0000000 
220.35 -0.0002980 0.0000000 0.0000320 0.0000000 0.0000000 

Mercury 
Nickel 231.60 0.0000000 0.0000000 0.0000000 0.0000000 

196.02 0.0000180 0.0000000 0.0000310 0.0000000 0.0003240 
196.02 0.0000020 0.0000000 -0.0003360 0.0000000 

Silver 
tfiallium 

328.06 O.OOOOOOO 0.0000000 0.0000000 0.0000000 
190.86 -0.0000900 0.0000000 -0.0000690 0.0000000 0.0031230 

Tin 
Vanadium 

189.98 0.0000000 0.0000000 0.0000000 0.0000000 
292.40 0.0000000 0.0000000 -0.0002730 0.0000000 

zinc 206.20 0.0000110 0.0000000 -0.0000500 0.0000860 0.0000000 

Comments: 



QUALITY ASSURANCE SUMMARY 
ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

Lab Name: LANCASTER_LABORATORIES_ Contract: :— 
Lab code: Case No.: SAS No.: SDG No.: MVA15. 

ICP ID Number: 05936 Date: 4/8/04 

Analyte 
Wave­
length 
(nm) CR 

Interelement Correction Factor for: 
MN MO NI SB 

Antimony 206.83 -0.0029130 0.0000000 0.0000000 0.0000000 0.0000000 
189.04 -0.0049740 0.0000000 -0.0029600 0.0000000 0.0000000 
493.40 0.0000000 0.0000000 0.0000000 O.OOOOOOO o.ooooooo 

Berylli"m 313.04 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Cadmium 226.50 0.0000000 0.0000000 0.0000000 O.OOOOOOO 0.0000000 
Chromium 267.71 0.0000000 0.0000620 0.0000000 0.0000000 0.0000000 

228.61 -0.0003570 0.0000000 -0.0002670 0.0001680 0.0000000 
C°PPer 
Leadl 

324.75 
220.35 

0.0000000 
0.0000270 

0.0000000 
0.0001030 

-0.0003110 
0.0000000 

0.0000000 
0.0006100 

0.0000000 
0.0001120 

Lead2 
Mercury 

220.35 -0.0000540 0.0000940 -0.0010200 
0 0000000 

0.0000000 
0.0000000 

0.0000000 
-0.0001340 Nickel 

Seleniuml 
Selenium2 
Silver 
Thallium 
Tin 
Vanadium 
Zinc 

231.60 
196.02 
196.02 
328.06 
190.86 
189.98 
292.40 
206.20 

0.0000000 
0.0000710 
-0.0000900 
0.0000130 
0.0002630 
-0.0001000 
-0.0012400 
0.0002920 

0.0003840 
0.0001860 
-0.0001000 
-0.0030360 
0.0000000 
0.0001270 
0.0000000 

0.0004630 
0.0000000 
-0.0004360 
-0.0008050 
O.OOOOOOQ 
0.0000000 
0.0003360 

0.0000000 
0.0000000 
0.0000000 
O.OOOOOOQ 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
O.QOOOOOO 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

Comments: 



QUALITY ASSURANCE SUMMARY 
ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

Lab Names LANCASTERJDABORA.TORIES 
Lab Codes Case No.s SASNo.s . SDG No.: MVA1S 

ICP ID Number: 05936 Date: 4/8/04 

Analyte 
Wave­
length 
(nm) 

Interelement Correction I 
SR TI TL 

•actor for: 
V — 

Antimony 206.83 0.0000000 -0.0022200 0.0000000 0.0000000 
Arsenic 189.04 0.0000000 O.OOOOOOO 0.0000000 -0.0001800 
Barium 493.40 0.0000000 0.0000009 O.OOOOOOO O.OOOOOOO 
Beryllium 313.04 0.0000000 0-0000000 0.0000000 0.0013800 
Cadmium 226.50 0.0000000 0.0000000 0.0000000 0.0000000 
Chromium 267.71 0.0000000 0.0000000 O.OOOOOOO -0.0001000 
Cobalt 228.61 0.0000000 0.0016970 0.0000000 0.0000330 
Copper 324.75 0.0000000 0.0000000 0.0000000 0.0000280 
Leadl 220.35 0.0000000 0.0007750 0.0000000 0.0000000 
Lead2 220.35 0.0000000 -0.0008300 0.0000000 -0.0001500 
Mercury 
Nickel• 231.60 0.0000000 0.0000000 -0.0006600 0.0000000 
PeTenium'' 196.02 O.OOOOOOO 0.0000000 0.0000000 0.0001670 
Selenium2 196.02 0.0000000 0.0000000 0.0000000 -0.0001100 
Silver 328.06 0.0000000 0.0000000 0.0000000 0.0000440 
Thallium 190.86 0.0000000 0.0007800 0.0000000 0.0017640 
Tin 189.98 0.0000000 0.0000000 0.0000000 0.0000000 
Vanadium 292.40 0.0000000 0.0006160 0.0000000 0.0000000 
Zinc 206.20 0.0002330 0.0000000 0.0000000 0.0000000 

Comments: 



QUALITY ASSURANCE SUMMARY 

ICR LINEAR RANGES (QUARTERLY) 

Lab Name: LANCASTER_LABORATORIES 

SDG NO.: MVA15_ 
ICR ID Number: OS936 Date: 04/15/04 

Analyte 
Integ. 
Time 
(Sec.) 

Concentration 
(ug/L) M 

Antimony 10.00 50000.0 P 
Arsenic 10.00 50000.0 P 
Barium 10.00 10000.0 P 
Bezvllitun 10.00 10000.0 P 
Cadmium 10.00 50000.0 P 
Chromium 10.00 120000.0 P 
Cobalt 10.00 70000.0 P 
CooDer 10.00 70000.0 P 
Lead 10.00 70000.0 P 
Mercury NR 
Nickel 10.00 50000.0 P 
Selenium 10.00 10000.0 P, 
Silver 10.00 10000.0 P 
Thallium 10.00 20000.0 P 
Tin 10.00 20000.0 P 
Vanadium 10.00 30000.0 P 
Zinc 10.00 35000.0 P 

Comments: 



QUALITY ASSURANCE SUMMARY 

PREPARATION LOS 

Lab Names LANCASTER_LABORATORIES 
SCO No.: CLV93 
Method: F 

EPA 
Sample . Preparation Neight Volume 
No. Date (gram) (ml) 

*47356 04/05/04 50 
•47556D 04/05/04 50 
•47SS6M 04/05/04 50 
*47556S 04/05/04 50 
--46 04/05/04 SO 
Fl-46 04/0S/04 50 
F2-46 04/05/04 50 
LCSH 04/05/04 50 
PBW 04/05/04 50 



QUALITY ASSURANCE SUMMARY 

ANALYSIS RUN LOG 

Lab Name: LANCASTER_LABORATORIBS___ 
SDG No.: PSB02 
Instrument ID Number: 62347 . Method: CV 
Start Date: 05/11/04 Bad Date: 05/11/04 

EPA 
Sample 
No. 

D/P Time 

Analytes 
EPA 

Sample 
No. 

D/P Time % R A 
L 
S 
B 
A 
S 
B 
A 
B 
E 
C 
D 
C 
A 
C 
R 
C 
0 
C 
U 
F 
E 
P 
B 

M 
G 

M 
N 
K 
G 
N 
I 
K s 
E 
A 
a 
N 
A 
T 
L 
V Z 
N 

SO 1.00 0654 X 
SO.2 1.00 0655 X 
SO.5 1.00 0657 X 
S1.0 1.00 0658 X 
S2.5 1.00 0659 X 
S5.0 1.00 0700 X 
ICV 1.00 0702 X 
ICS 1.00 0704 X 
CRA 1.00 0705 X 
CCV 1.00 0706 X 
CCB 1.00 0707 X 
ZZZZZZ 1.00 0708 
zzzzzz 1.00 0710 
ZZZZZZ 1.00 0711 
ZZZZZZ 1.00 0713 
zzzzzz 1.00 0715 
ZZZZZZ 1.00 0716 
ZZZZZZ 1.00 0717 
ZZZZZZ 1.00 0718 
ZZZZZZ 1.00 0719 
ZZZZZZ 1.00 0720 
CCV 1.00 0721 X 
CCB 1.00 0723 X 
ZZZZZZ 1.00 0724 
ZZZZZZ 1.00 0726 
ZZZZZZ 1.00 0727 
ZZZZZZ 1.00 0728 
ZZZZZZ 1.00 0729 
ZZZZZZ 1.00 0731 
ZZZZZZ 1.00 0732 
ZZZZZZ 1.00 0734 
ZZZZZZ 1.00 0735 



QUALITY ASSURANCE SUMMARY 

ANALYSIS RUN LOG 

Lab Name : LANCASTER_LABORATORIES 
SDG No.: PSB02 
Instrument ID Number: 62347 Method: CV 
Start Date: 05/11/04 Date: OS/11/04 

BRA 
Sample 
No. 

D/P Time 

Analytes 
BRA 

Sample 
No. 

D/P Time % R A 
L 
S 
B 
A 
S 
B 
A 
B 
E 
C 
D 
C 
A 
C 
R 
C 
0 
C 
U 
P 
E 
P 
B 

M 
G 

M 
N 
H 
G 
N 
I 
X s 
E 
A 
G 
N 
A 
T 
L 
V Z 
N 

ZZZZZZ 1.00 0737 
CCV 1.00 073B X 
CCB 1.00 0739 X 
ZZZZZZ 1.00 0740 
ZZZZZZ 1.00 0741 
ZZZZZZ 1.00 0744 
ZZZZZZ 1.00 0745 
ZZZZZZ 1.00 0746 
ZZZZZZ 1.00 0748 
ZZZZZZ 1.00 0749 
zZzzzz 1.00 0750 
ZZZZZZ 1.00 0751 
ZZZZZZ 1.00 0753 
CCV 1.00 0755 X 
CCB 1.00 0756 X 
ZZZZZZ 1.00 0757 
ZZZZZZ 1.00 0758 
ZZZZZZ 1.00 0800 
ZZZZZZ 1.00 0801 
ZZZZZZ 1.00 0803 
ZZZZZZ 1.00 0804 
ZZZZZZ 1.00 0805 
ZZZZZZ 1.00 0606 
ZZZZZZ 1.00 0808 
ZZZZZZ 1.00 0809 
CCV 1.00 0810 X 
CCB 1.00 0812 X 
ZZZZZZ 1.00 0813 
ZZZZZZ 1.00 0S14 
ZZZZZZ 1.00 0816 
ZZZZZZ 1.00 0817 
ZZZZZZ 1.00 0819 



QUALITY ASSURANCE SUMMARY 

ANALYSIS RUN LOG 

Lab Names LANCASTER LABORATORIES 
SDG No.: PSB02 
Instrument ID Number: 62347 . Methods CV 
Start Date: 05/11/04 End Date: 05/11/04 

Analytes 
EPA 

Sample D/F Time 8 R A S A B B C C C C C F P M M H N K S A N T V Z 
No. L B S A E D A R 0 U E B G N G I E G A L N 

ZZZZZZ 1.00 0820 
zzzzzz 1.00 0822 
zzzzzz 1.00 0823 
zzzzzz 1.00 0825 
PBW o

 
o
 

H 0826 X 
ccv 1.00 0827 X 
CCB 1.00 0828 X 
LCSW 1.00 0830 X 
554FB 1.00 0831 X 
ZZZZZZ 1.00 0833 
ZZZZZZ 1.00 0834 
zzzzzz o

 
o

. H 0836 
zzzzzz 1.00 0B37 
zzzzzz 1.00 0839 
zzzzzz 1.00 0840 
ccv 1.00 0842 X 
CCB 1.00 0843 X 



IDL-MDL FORM SDG Number: CLV93 
Matrix: W 

Analyte IDL MDL LOQ 
Lead 0.29 1.2 3 



APPENDIX A 

WET CHEMISTRY 
DATA DELIVERABLES FORMS 



Lancaster Laboratories 
Quality Contra) Summaiy 
Method Blank 
Miscellaneous Wet Chemistry 
SDG: ICE01 

Method Blank Analysis Matrix: SOIL 

Analysis 
LOQ 

Parameter Sample Number Sample Code Method Date Batch Number Blank Results Units MDL LOQ 

Fluoride 4249680 RXP5A M 4/13)04 04099144801 ND mg/L a03 M 

42498B1 RXP5B 
4249882 RXP9A 
P249217 •B 
P24921B MS 
P249219 MSD 
P249220 D 

-

Comments: The blank Is acceptable when the 
result Is less then the limit of quantitation. 

ABBREVIATION KEY 
CO=Colotlmelilc MDL = Method Detection Limit 
Dl » Distillation LOQ = Umit of Quantitation 
G = Gravtmetrtc NA = Not Applicable 
IR ° Infrared Spectrophotometry J = Estimated Value < LOQ 

M « Meter MSD a Matrix Spike Duplicate 
OD = Oven Dried NO « Not Detected 
Tl = Titration * = Out ot Specification 
8 = Background 0 = Duplicate 
MS a Matrix Spike LS = Low Sp3ie SSS7 
HS= High Spike PQS= Post Digestion Soike CP) 



Lancaster Laboratories 
Quality Control Summary 
Dupfcata Analysis 
Miscellaneous Wet Chemistry 

Sample 
Matte SO IL 

Sample Sample 
Batch 0 Parameter ME 

Analysis 
Date 

BKG 
Sample 

BKG 
Results 

OUP 
Sample 

DUP 
Results UltitS 

RPD 
W) 

Contra umits 
%</* 

. Number 
4214401 
4214402 
4214410 
4214404 
4214405 

GW773 
GW720 
GW721 
GW72D 
GP771 

04043820002 Moisture OD 2H2I04 4214401 19.61 42144&1 I9.S5 . *  0 15 

ABBREVIATION KEY 
- ColOT'irrrrtr^ MDl« Method Detection Limit 

Dt oDisBbton io a=Until of OuanfitaSoo 
6 o Giaviiiiutiii NA = NotAppfieabte 
IR 3 Infrared Spectrophotometry J ° Estimated Value < LOQ 
M = Mater ME "Method 
00"OvenDried NO =NotOetected 
TI s Titration ' *0«ae> Specification— 

Comments: u the background andtorlhedepfcate 
resuB was less than the fintii of nuaiiUUBon. the 
RPO is not required. 

If the background and/or duplicate result is less than 
five times lha taut of quantitation, the RPO Is not 
eonsidoiad eppfcable and to program delated. 

1-614i 



Lancaster Laboratories 
nnainy central summary 
Laboratory Conlnrl Standard 
Laboratory Control Standard Duplicate 
Miscellaneous Wet Chemisiry 

Sample Matte! SOIL 

Sample 
Number 
4214401 
4214402 
4214403 
4214404 
4214405 

Sample 
Cade 

GW773 
6VU720 
GW721 
GW72D 
6P771 

/ 

Batch g 
04043820002 

Parameter 
Moisture 

ME 
00 

Analysis 
Pate 

2/12/04 

TRUE 
LCSACSO 

Vatua 
895 

LCS 
Results 
89.ZS 

LCSD 
Results 

NA 
Utfe 
* 

Acceptance Range 
885 - 9<t4~ 

%RPO 
Results 

NA 

%RrU 
Acceptance 

</=• 

NA 

lfrlS 



duality Control Summary 
Matrix Spike Analysis/ Matrix Spike Duplicate 
Miscellaneous Wet Chemistry 
SPG: ICE01 

Sample 
MalrlK Solko Anatvsts Matrix: S OIL 

Sample Sample 
Code Batch Number Paromeier ME 

Analysis 
Date 

BKG 
Sample 

BKG 
Result 

MS 
Sample 

MS 
Spike 
Added 

MS 
Result 

MSO 
Sample 

MSD 
Sp%e 
Added 

MSD 
Result Units I 

MS 
Rec 
(%> 

MSD 
Rec 
(%) 

Acceptance 
Window 

i%) 
RPO 
C%i 

%RPD 
Limits 
</B 

4249680 
424SBB1 
4249682 

RXPSA 
RXP5B 
RXPSA 

04099144801 

• % 

Fluoride M 4/13/04 P249217 028 P249218 1 126 P249219 1 127 mg/L 96 99 80 • 112 1 5 

Lancaster Laboratories 

If the background and/or matrix splke/malilx spike duplicate 
result Is less than five times Ihe firait of quantitation, the RPD 
is not considered applicable and Is program deleted. 

If the background rasplt was more than four times Ihe 
spike added amounts percent recovery is program 
deleted. ®. 

ABBREVIATION KEY 
CO • ColotlmeUfc 
01 = OisUllalan 
G « Gravimetric 
|R = Infrared Spectrophotometry 
M • Meter 
00 » Oven Dried 
Tl " Titration 
MSO = Matrix Spike Oupllcale 

ND » Not Detected 
ME ° Method 
MS • Matrix Spike 
NA = Not Applicable 
LOQ "Limit of Quantitation 

* a out of Specification 
J a Estimated Value < L0Q 



APPENDIX A 

INSTRUMENTAL WATER QUALITY 
DATA DELIVERABLES FORMS 



Lancaster Laboratories Quality Control Summary 
Method Blank Instrumental Mater Quality 
Matrix: SOIL 
SDG: DPA03 

Analysis 
Date Method Batch Number 

Blank 
Results - Units MDL LOQ 

Nitrate 04/14/04 . IC 04105105201 ND mg/kg 0.8 1.5 

Nitrite 04/14/04 IC 04105105201 ND tag/kg 0.8 1 

Total Phosphorus 
as P04 

04/07/04 AK 04096110201 ND mg/kg 10 20 

TOC Combustion 04/05/04 TOC 04096011131 ND mg/kg 60 170 

Comments: The blank is 
acceptable when the result 
is less than the limit of 
quantitation. 

ABBREVIATION KEY 

AK = Alpkem 
DOC = Dissolved Organic Carbon 
IC - Ion Chromatography 
TEN = Total Kjeldahl Nitrogen 
TOC *• Total Organic Carbon 
TOX = Total organic Halogen 

J » Estimated Value 
LOQ = Limit of Quantitation 
HDL = Method Detection Limit 
HA •» Hot Applicable 
NO ° Not Detected 



Lancaster Laboratories *""M Quality Control Summary 
Duplicate Sample Analysis 
Instrumental Water Quality 
Matrix: SOIL 
SD6: DPA03 

Sample Sample Analvte 
Analysis 
Date Method Batch £ 

Sample 
Result 

Duplicate 
Result Onits RPD (4) 

Control 
Limits % 

4247255 
4247255 
4247255 

E5-12 
55-12 
55-12 

titrate 
nitrite 
rotal 
Phosphorus as 
P04 

04/14/04 
04/14/04 
04/07/04 

IC 
IC 
AK 

04105105201A 
D410510S201A 
04096110201A 

ND 
ND 

377.8 

ND 
ND 

341.5 

mg/kg 
mg/kg 
mg/kg 

HA 
NA 
10 

NA 
13 

4246405 

4247255 

EE10B 

B5-12 

roc 
Combustion 
roc 
Combustion 

04/05/04 

04/06/04 

TOC 

TOC 

04096011131A 

04096011131B 

1048 

1552 

972 

1501 

mg/kg 

mg/kg 

NA 

3 

HA 

14 

Comments: If the background and/or the 
duplicate result was less than the limit 
of quantitation, the RPD is not required. 
If the background and/or duplicate result 
is less than five times the limit of 
quantitation, the RPD is not considered 
applicable and is program deleted. 

AK 
DOC 
IC 
RA 
TKH 
TOC 
TOX 

ABBREVIATION KEY 
Alpkem D = Duplicate 
Dissolved Organic Carbon ME = Method 
Ion Chromatography 
Rapid Analyser 
Total Kjeldahl Nitrogen 
Total Organic Carbon 
Total Organic Halogen 

NA = Not Applicable 
MD = Non Detected 
* » Out of Specification 
J » Estimated Value < 

LOQ 



Lancaster Laboratories Quality Control Suismary 
Laboratory Control Standard (1*CS) 
Laboratory Controi Standard Duplicate (LCSD) 
Instrumental Water Quality 
Matrix: SOIL 
SDG: DPA03 

Analysis 
Date ME 

True 
LCS/LCSD 

Value 
LCS 

Results 
LC8D 

Results Units 
Acceptance 

Ranae 
9 RP0 

Results 

%. RPD 
Acceptance 

</= 

04105105201 Nitrate 04/14/04 IC 100 100.6054 NA ag/kg 89.5 - 110.4 HA NA 

04105105201 Nitrite 04/14/04 IC 100 99.6400 NA mg/kg 89.5 - 110.4 NA HA 

04096110201 
Total 

Phosphorus as 
P04 

04/07/04 AK 1535 1535 HA mg/kg 1373.8 -1694.6 NA NA 

04096011131 TOC 
Combustion 

04/05/04 TOC 7480 7669 NA rag/kg 4877 - 9522 NA MA 

ABBREVIATION KEY 
AK •= Alpkem 
DOC => Dissolved Organic Carbon 
IC » Ion Chromatography 
TKN = Total Kjeldahl Nitrogen 
TOC « Total Organic Carbon 
TOX «• Total Organic Halogen 

ME = Method 
NA =• Not Applicable 
ND = Not Detected 
* o out of Specification 
RA = Rapid Analyzer 



Lancaster Laboratories Coiltrol so-mi:y 

Matrix Spike (MS) Matrix Spike Duplicate (MSD) 
Instrumental Hater Quality 
Matrix: SOIL 

Sample 
Number 

Sample 
Code Analyte 

Spike 
Analysis 
Date ME Batch 0 

Sample 
Result 

MS 
Spike 
Added 

MSD 
Spike 
Added 

MS 
Result MSD 

Result Units 
MS 
Rec 

MSD 
Rec 
{») 

Acceptance 
Window 

(l) 
RPD 
<*> 

4RP0 
Limits 

4247255 E5-12 Nitrate 54/14/04 IC 04105105201A ND 99 HA 87.8130 HA mg/kg 89' HA 90 - 110 HA 

4247255 E5-12 nitrite 94/14/04 re 94105105201A NO 99 HA 86.9431 HA ng/kg 88 < NA 90 - 110 HA HA 

4247255 E5-12 
Total 
Phosphorus as 
P04 

D4/07/04 AK D4096110201A 377.8 2B53 HA 3143.2 HA ng/kg 97 HA 88 - 133 HA NA 

424 6405 EE108 roc 
Combustion 04/05/04 roc 940960U131A 1048 300000 HA 310700 HA ing/kg 103 HA 71 - 136 HA HA 

4247255 E5-12 roc 
Combustion 04/05/04 roc 94096011131B 1552 277778 HA 288519 HA ng/kg 103 HA 71 - 136 HA HA 

Comments: 
If the matrix spike/matrix spike duplicate 

results are less than five times the limit of 
quantitation, the RPD is not considered 
applicable and is program deleted. 

If the background result was more than 
four times the spike added amount the percent 
recovery is program deleted. 

ABBREVIATION KEY 
AK stf- Alpkem J m Estimated Value < LOQ 
DOC - Dissolved Organic Carbon LOQ = Limit of Quantitation 
IC xa Ion Chromatography ME tat Method 
RA a Rapid Analyzer HA = Not Applicable 
TKH a Total Kjeldahl Nitrogen ND o Hon Detected 
TOC = Total Organic Carbon A m Spike 
TOX a Total Organic Halogen M = Spike Duplicate 

4 e Out of Specification 



Lancaster Laboratories 

Initial Calibration 
Verification/Blank 

True Value 
Result 
(mg/Ii) 

% 

Recovery 

ICV 2.5 2.42356 97 
ICB 0 ND NA 

Continuing Calibration 
Verification/Blank 

True Value 
Result 
(mg/L) 

% 

Recovery 

CCV1 1 0.93371 93 
CCB 1 0 ND NA 
CCV2 2.5 2.42808 97 
CCB 2 0 ND NA 
CCV3 3.5 3.40747 97 
CCB 3 0 ND NA 
CCV2 2.5 2.43314 97 
CCB 4 0 ND . NA 
CCV1 1 0.93850 94 
CCB 5 0 ND NA 
CCV2 2.5 2.44059 98 
CCB 6 0 ND NA 

Quality Control Summary Initial And Continuing Calibration 
Instrumental Analysis 
Total Phosphorus as P04 
SDG: DPA03 Instrument Identification: 4758 

*=Out of Specifications 
Initial Calibration Date: 04/07/04 
Continuing Calibration Dates:04/07/04 

True Value Acceptance Range 
(ma/L) 

ICV/CCV Varies +/~ 10* ICB/CCB 0 < 1*°Q 



Lancaster Laboratories Quality Control Summary 
Initial and Continuing Calibration 
Instrumental Analysis/Anion scan 

Instrument Identification? 08022 
Calibration Date: 04/13/04 
SDG: DPA03 

Batch Number Analysis/ 
Parameter 

AUTO 
CAL1 

AOTO 
CAL2 

AOTO 
CAL3 

AOTO 
CAL4 

AOTO 
CAL5 R: CC 

04105105201A Fluoride 
Chloride 
Nitrite-N 
Bromide 
Nitrate-N 
Orthophosphate 
Sulfate 

37778 
43168 

156841 
172340 

399491 
435184 

829125 
911660 

1280536 
1415962 

0.999474 
0.999167" 

0.999737 
0.9995B3 

ICV/CCV Control Limits: 90% - 110% ICB/CCB < LOQ of the Analyte Concentration units: mg/L 

Calibratx on Dates: U4/u/us. ve/wv.* Initial Calibration 
Verification/Blank Continuing Calibrati 

True CCV1 
tin Verifiest 

%Rec 
ion/Blank 

CCB1 
F1 
CI 
N02 
Br 
H03 
0-P04 
S04 

1.5 
1.5 

1.4776 
1.4903 

99 
99 

0.0000 
0.0000 

1.5 
1.5 

1.4715 
1.4771 

98 
98 

0.0000 
0.0503 

Continuing Calibration Verification/Blank 
nw.,« rrv7 %Rec CCB2 

Continuing Calibrati 
True CCV3 

on Verificat 
%Rec 

ion/Blank 
CCB3 

Pi 
CI 
N02 
Br 
H03 
0-P04 
S04 

2.5 
2.5 

2.5179 
2.5168 

101 
101 

0.0447 
0.0452 



Lancaster Labortories 
Correlation Coefficient 0.9991 

Blank: 0 ds 
Blank: 0 ds 
Blank: 0 ds 
Average: 0 ds 

STD. STD. STD. STD. 
Batch Number o.os ma c 0.45 mgC 1.60 mg C SiQOmgC . 
040SS011131A 240 1214 4400 14353 
04096011131B 

Quality Control Summary 
Initial Calibration & Linearity Check 
Instrumental Analysis 
Total Organic Cartoon Combustion 
Instrument Identfficallon; 6810 
Calibration Date: 04/02/04 
MATRIX: SOIL 
SD6: DPA03 

Continuing Calibration TRUE Result % 
Verification Value (mg/L) Recovery 

CCV 1.5 1.543 103 
CCV 3 3.046 102 
CCV 4.5 4.605 102 
CCV 1.5 1.560 104 
CCV 3 3.109 104 
CCV 4.5 4.367 97 

Continuing Calibration Dates: 4/05/04,4/06/04 

TffleVnltfejmg/U Acceptance Ranoe 
ICV/CCV Varies *!• 10% 

* Out of Specification CCVs/CCBs are immediately followed 
by two acceptable CCVs/CCBs, 


